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Dear Ms. Ericksen,

Enclosed is one copy of the second draft of the Notice of Intention to Revise Large Mining
Operations for the Ash Grove Cement Company's Hank Allen Pit (Leamington Plant)
M10231004. This submittal includes a replacement copy of the text of the NOI, and replacement
copies of the tables and plates requiring edits as noted in your comments for the first draft
(submitted March 5,2007). In addition, addenda have been provided for Appendix l3 of the
NOI. Edits have been made in redline/strikeout format. The revisions made in response to the
comments on the first draft have been highlighted. Plates, figures, tables, and appendices
submitted as revisions for the first draft that did not require additional changes are not being
submitted with this draft.

Please let me know if there is anyhing else that you need, or have any questions. I can be
reached at (801) 561-1555, or at amenitove@earthfax.com.

Regards,
RECEIVED
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Application for Mineral Mine Plan Revision or Amendment

Ash Grove Cernent
Mine Nalrre: File Nurnberz M/O23/OO4

Provide a listing of all changes to the mining and reclamation plan thal will be required as a result of this change
maps and drawings that are to be added, replaced, or removed from the plan. Include changes of the table of contents, section of the plan,
pages, or other information as needed to specifically locate, identiry and revise or amend the existing Mining and Reclamation Plan. Include
page, section and drawlng numberg as part of the description.

DETAILED SCHEDULE OF CHANGES TO THE MININC AND RECLAMATION PLAN

DESCRIPTION OF MAP, Tf,XT, OR MATERIALS TO BE CHANGED

l'able of Contents. Added entry for ncw scction l10,6.

p. vi - vii. updated list ofchanges.

X ADD
p, vii. Added language indicating that thc pit dcsign complies with the highwall stability
cvaluation reconrmendations,

x ADD
p.  105-3 ,$105.3 .14 .  Addedtex t tosay tha t l imestoneh ighwal lswebe s lopedata tnax imum

of 2V:lH, Revised list of oit floor areas not to bc
p. 106-1, 106-2, $106.2, Added astalemenladdressingthe issucofdeleteriousmaterials.
Also the description of thc Mine Plan Sumnary.
p. 106-3, $105.3, Updatcd life-of-minc cstimatc. Clarified description of disturbance

p. I06.20, $ I 06.4. Updated Iifc-of-mine cstinrate . Added annual lilnestone and wasterock
amounls. Also added annual amounts.

p.106-21. l 'ablc 4-106,4-1. Replaccd table with updated values,

p. 106-24, $ 106.5. Clarificd stalcmcnt about topsoil handling.
i x A D D

R ADD

ADD

ADD

i X A D D

x ADD

x ADD

x ADD

: IJ ADD

x ADD

I x A D D

p. 106-27, $106.8. Updated rvater elevation in rvater rvcll.

p. 106-2? $ t06.9. Added text to dcscribe the dimensions and volume of the waste stockpile.
Also control infoilnation.
p. 107-1,2,$107. 1.12. Updatedwastedisposal serviceprovidets. Addedtexttodcscribe

and disposal of delelcrious materials.
p. 107-2,$107. 1.14. Addsdtexltodescribetheplacementofhighwall warningsigns.

p. 107-3, $107.2. Addcd tcxt to describc Pond #7.

p. lQ7-3, $107,4. Added (ext to describe handling. slorage, and disposal ofhazardous
materials.
p. 109-3, $109.3. Reviscd statsment addrcssing topsoil storage.

p. 109-3, $109.4. Revised description of highwall dcsign. Provided Utah DAQ Title V
Pcrmit number.

p. I l0- I, I l0-2, $ I 10.2. Updatcd the dcscriprion of the manncr and extent of reclamation.
Added text to reitcrate maximum highrvall slopc angles. Addcd text to explain runoff and
erosion control at the waste rock storage pilc. Also added volurne ofwastc lock and storage
informalion for the Soulhwest Pit as
p. I I 0-3, $ I I 0.2. llemoved 'l'ablc 4- I l0-2- |

p. I l0-4. $l 10.2. Rcmoved Table 4-l10-2-2

p. I I 0-5, $ | 10 5. I l. Added text that stated pit floors would not bs revcgelatcd, rvhich is
consistent with what was statcd in l i  105.3.14.

at}lto/|r

n

x REPLACE

N REPLACE

N REPLACE

U REPLACE

D REPTACE

p. I I0-l l, $l 10,6. Added this section asrequested.

g",sifir-



X ADD REPI,TCE . REIiIOVE
p. I I l-1, 0I I l.l.I2. Added language to assrrrc that wastes would bedisposcd ofusing
environmcntally protective wlys.

X ADD r REFIACS r REMOVE p. 1 I l- l, 0 I I L l,l4, Added language to describo signage during reclsmation,

x ADD REPLACE . REt1OVE p. I t l-2, $l I l.l.15. Added slaborative text r$ reqrested.

X ADD REPIACE . RE!{OVE
p. I I I -4, $ I I 1.4, Added languagc to indicatc thoi rny dclete(ious rnaterials encountercd
during reclamatioD u,ill be di$osod of as snecified in {107.1.12,

O ADD x REPI.ACE . RE'VoVE

p, I I l-4, $l I 1.6. No response to specific ootnments requircd, DOGM comments appesr to
rohr to rock slope stability whereas this section addresses soil slope stability. Thc stability of
the only soil slope at the minc (the wastc rock pile) is adequately discussed irr this seotion.
Nots that $looe ansle of the toosoil stocknilo has been chansed,

A ADD x REPLACE . REIT'OVE
p. l l2- l  to l l2-3, $l l2. l .  Updatcdvarianccrequosts,

X ADD x REPI^ACE . REt{OVg
p. I l3-1, t l3-2, $l 13.3. Added tcxt to explain that the surety estimate is bassd on both
RSMeans cost$ lnd site-sDecific estimates. Also rcvised desoriotion of sutetv cstimatc.

X ADD . REPLACE . REMOVE $113.3. Added Table I l3-3-l (Surety Srmmary). Added MoblDemob Costs for
Reclamation EouiDmcnt Table to calculap mob/dernob costs.

x IDD . REPT,ACE . REMOVB Appendix 2. Drawing R647-4-l05.lBa. Added June 2006 qrnrry disturbance boundary.

D ADD >( REPLACE . REUOVE
Appandix 5. Drawing R647-4-105.2Q. Added norntiorr doscribing that the Chsflin Querries
are Pre'SMCRA

E ADD x REPIACE RE}IOVE
Appendix 8. DrawingR64T-4-105.3,1?. Updated acreagps in legend and forwasterock
s(ockoile. Also added loca(ions of reclarnalion channels.

O ADD x REPTACE . REMOVE Appertdix 8A, Drewing R647-4-108. Added locations of borings desoribed in tho 2001
Seepmiller reoort.

O ADD X REPI]ACE . REi4oVE Appendix 9. Drawing R647-4-1Q9. Updated acreage ofwaste rock stockpile.

x ADD x REPIIACE . REHOVE Appendix I 3, Updated hydrology calculatiorrs for thc reclrmaiion drainage channels. Adtled
hydrolorv calculations for Poud 7.

I hereby certify that I am a responslble official of {he appllcant and that the information contained in
thls application ls true and correct to the best of my Information and belief in all rsspect$ with the
laws of Utah In reference to commltments and obligations, hereln.

t?  - - )  A^
O*^**t^i i !.*eJtl,
{*l]. 'A, DN o^te

Bruce Newell
Plant Manager
Leamlngton Plant, Ash Grove Cement
Company FOR DOGM USE ONLY:

File#;$l_..1!
Approved:_

Bond Adjustmenf from ($) _
to$

Return to: State of Utah Depa(ment of Natural
West North Temple, Sulte 1210 Box
(801) 538-5291 Fax: (801) 359-3940

oiFORMSw'R'RBV.r(.d6
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Resources Dlvislon of Oll, Gas and Mining 1594
145801 Salt Lake City, Utah 84114-5801 Phone;
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NOTICE OF INTENTION TO REVISE MINING OPERATIONS
(!$*y *4!da.:reh -5.]uJ.y 14, 200+89)

ASH GRO\IE CE}IENT COMPA}IY
LEAMINGTON PLAIIT and QUARRI

,tItAB nllD MTLT.ARD COt NIrES, UTAI{
PERMTT No. M/023/O04

SUM!,TARY

Ash Grove Cement  Company ( the Operator)  is  p leased to submit  th is
documen t ,  en t i t l ed  "No t i ce  o f  I n ten t i on  to  Rev ise  La rge  M in ing
Opera t i ons  (Pe rm i t  No .  M /023 /004 ) "  ( t he  NOI ) ,  f o r  t he  Leaming ton  P lan t
to  the  S ta te  o f  U tah ,  Depar tmen t  o f  Na tu ra l  Resources ,  D iv i s ion  o f
O i l ,  Gas  and  M in ing  ( the  D iv i s ion ) ,  f o r  i t s  rev iew  and  comment .  Ash
Grove respect fu l ly  requests that  the Div is ion grant  approval  for  the
rev i s ions  to  the  m in ing  ope ra t i on  desc r ibed  i n  th i s  submi t ta f .

This  NOI is  submit ted in  accordance wi th  the Utah Depar tment  of
Na tu ra l  Resources ,  D iv i s ion  o f  O i l ,  Gas  and  M in ing ,  M ine ra l s
Rec lamat ion  P rog ram,  Ru les  R64?-1 -  t h rough  R647-5 ,  wh ich  was  l as t
rev ised in  { .9 .94.  2006 ( the Rules)  .  More speci f ica l ly ,  th j -s  submit . ta}  is
made in  compl iance wi th  the requi rements of  Sect ion R647-4 Large
Min ing  Opera t i ons .  Th i s  submi t ta l  i s  o rgan ized  and  p resen ted  i n  a
format  which repeats each sect j -on of  the Rules fo l lowed by Ash Groves '
response .  The  submi t ta l  i nc ludes  na r ra t i ve  tex t  i n  response  to  the
Rules and f igures,  tab les,  drawings and maps as requi red by the Rules
and /o r  t o  p rov ide  add i t i ona t  i n fo rma t ion  to  suppor t  t he  responses .

Ash Grove owns lands,  l -ocated in  Juab and Mi l lard Count ies,  near  the
town  o f  Leaming ton ,  U tah r  on  wh ich  i t  ope ra tes  a  su r face  l imes tone
quar ry  fo r  t he  p roduc t i on  o f  l imes tone  and  sha le .  The  l - imes tone  and
sha le  a re  used  as  raw  p roduc ts  i n  t he  manu fac tu re  o f  Po r t l and  cemenE
at  the Leamington Plant .  This  NOI prov ides in format ion,  as requi red by
the Div is ion 's  Rules,  to  address proposed changes in  the min ing p lans,
mining operations and recl-amatiorr by Ash Grove at the Leamington Plant
and  Quar ry .

Th i s  NOI  desc r ibes  the  p roposed  rev i s ions  to  the  I i f e -o f -qua r ry
min ing p lanr  prov ides a sunmary of  rec lamat ion operat ions and inc ludes
a rev ised ca lcu lat ion of  the est imated rec lamat ion cost .  Addi t ional ly ,
the NOI inc ludes var ious f igures,  tab les,  maps and drawings to  fur ther
exp la in  the  rev i s ions  to  the  m in ing  ope ra t i ons .
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INTRODUCTION

Ash Grove Cement  Company ( the Operator)  owns and operates the
Leaming ton  P l -an t  ( t he  P l -an t ) ,  l oca ted  i n  Juab  Coun ty ,  and  the
adjacent  Quarry  ( the Ouarry) ,  Iocated in  Juab and Mi l lard Count ies,
U tah .  The  P l -an t  and  Quar ry  a re  l oca ted  ad jacen t  t o  H ighway  L32 l
f ive mi les nor theast  o f  the town of  Leamington and approx imate ly
23 .5  m i les  sou thwes t  o f  Neph i ,  U tah ,  as  shown  on  the  S i te  V i c in i t y
Map (F igu re  L ) i n  t h i s  sec t i on  o f  t he  NOI .

The Plant  is  located in  Leamington Canyon,  south of  and adjacent
to  the  Sev ie r  R ive r .  The  P lan t  i s  l oca ted  i n  pa r t s  o f  Sec t i ons  32
and  33 ,  Townsh ip  14  Sou th  and  Range  3  Wes t .  The  Quar ry  i s  l oca ted
sou th  o f  t he  P lan t  i n  t he  Canyon  Moun ta ins .  The  p resen t  ac t i ve
Quar ry  ope ra t i ons  a re  l oca ted  i n  pa r t  o f  Sec t i on  33 ,  Townsh ip  14
South and Range 3 West  and par t  o f  Sect ion 4,  Township 15 South and
Range 3 West .  The combined fac i l i t ies are located ent i re ly  on lands
owned  in  fee  by  Ash  Grove ,  l oca ted  i n  a l l  o r  pa r t  o f  Sec t i ons  32 ,
33  and  34 ,  Townsh ip  L4  Sou th  and  Range  3  Wes t ,  and  Sec t i ons  3 ,  4
and  5 ,  Townsh ip  15  Sou th  and  Range  3  Wes t .

The Plant .  and Quarry  are located on the Champl in  Peak,  Utah U.S.
Geo log i ca l  Su rvey  ? .5 '  Se r ies  topograph ic  map  shee t  da ted  L967 ,  as
shown  on  the  Quar ry  Loca t i on  Map  (F igu re  2 ) .  The  na tu ra l  g round
e leva t i on  o f  t he  s i t e  va r ies  f rom 41825  fee t  above  mean  sea  l eve l
i n  t he  v i c in i t y  o f  t he  ra iL road / t ruck  l oad -ou t  s i l os  ad jacen t  t o
the  UP Ra i l road  to  6 ,314  fee t  nea r  t he  top  bench  o f  t he  Quar ry .

The Quarry is operated by Ash Grove Cement Company and presently
p roduces  app rox ima te l y  9?5?€€ .0900 ,000  tons  o f  l imes tone  and
*4 ;0€0129 ,000  tons  o f  sha le  annua l l y .  The  l imes tone  and  sha le  a re
used by Ash Grove as par t  o f  the components of  the k i ln  feed used
by the Pl -ant  in  the manufacture of  Por t land cemenL.  The cement  is
t ranspor ted f rom the Plant  to  the consumer by t ruck and ra i l - ,

The Quarry  and Plant  were or ig ina l ly  developed by Mart in  Mar ie t ta
Cemen t  t l l es te rn  D iv i s ion  ( the  o r i g ina l  Pe rm i t t ee )  .  Mar t i n  Mar ie t ta
re fe r red  to  the  Quar ry  as  the  Hank  A l l en  Quar ry  i n  honor  o f  t he
geo log i s t  who  iden t i f i ed  and  exp lo red  the  J imes tone  depos i t .  A
Not ice of  In tent ion to  Commence Min ing Operat ions,  dated December
L979  (he re in  r e fe r red  t o  as  t he  "o r i g i na l  NOI " ) ,  was  subm i t t ed  by
Mart in  Mar ie t ta  and received by the Div is ion on December 15,  I9"19.
The or ig ina l  NOI inc luded a to ta l  o f  273 acres to  be d is turbed over
an  es t ima ted  fo r t y  yea rs  o f  m in ing  ope ra t i ons .  Th i s  to ta l
d is turbance area inc luded' .  171 acres for  the Quarry ,  7  acres for  a
qua r t z i t e  qua r r y  ( s i l i ca  sou rce )  r  44  ac res  f o r  a  was te  dus t  a rea ,
and  45  ac res  fo r  t he  P lan t ,  wh ich  was  re fe r red  to  as  the
"manu fac tu r i ng  a rea "  
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The or ig ina l  rec lamat ion bond was posted on February 1-4,  1980,  as
a  su re ty  i n  t he  amoun t  o f  $386 ,000 .  The  D iv i s ion  comp le ted  i t s
rev iew  on  Februa ry  25 ,  1980 ,  and  p repa red  an  Execu t i ve  Summary  fo r
the Board of  Oi I ,  Gas and Min ing.  Af ter  receiv ing publ ic  comment  and
being prov ided wi th  acceptable rec lamat ion surety ,  the Div is ion
i ssued  Pe rm i t .  No .  M /023 /004 .

Plant  construct ion and Quarry  development  began on June 9,
+9911.980.  Commerc ia l  operat ions and the product ion of  cement  began
in  19S3- -November  1981  by  Mar t i n  Mar ie t ta .  Sou thwes te rn  Por t l and
Cement  ope ra ted  the  P Ian t  under  a  fease  ag reemen t  w i th  Mar t i n
Mar ie t ta  be tween  1984  and  1989 .  Ash  Grove  pu rchased  the  Leaming ton
P lan t  and  Quar ry  f rom Mar t i n  Mar ie t ta  on  May  B ,  1989 .  Ash  Grove  has
opera ted  Lhe  P lan t  and  Quar ry  s ince  t . ha t  t ime .

Af ter  i ts  acquis i t ion of  the Plant  and Quarry ,  Ash Grove began a
program to p lan for  Erowth.  Var ious mln ing p lans were developed and
modi f icat ions and improvements were made to the Plant  and Quarry .
Mine p lanning completed in  7994 resul ted in  a proposed expansion of
the  Quar ry ,  use  o f  ou t -o f -p i t  was te  sha le  p lacemen t  a reas ,
re loca t i on  o f  t he  c rushe r  and  the  dec i s ion  to  rep lace  the  t ruck
haulage system wi th a por tab le crusher  and conveyor  haulage system.

Based on th is  mine p lan,  Ash Grove submit ted a Not . ice of  In tent ion
to  Rev ise  La rge  M in ing  Opera t i on ,  da ted  Februa ry  28 ,  1995  (he re in
re fe r red  to  as  the  " l - 995  NOI " ) ,  t o  t he  D iv i s ion .  The  D iv i s ion  began
i t s  rev iew  o f  t he  L995  NOI .  Dur ing  th i s  pe r iod  Ash  Grove  con t i nued
to examine i ts  min ing and haulage p lans.  This  rev iew process showed
that  the economics of  the proposed por tab le crusher  and conveyor
system were not  acceptable to  Ash Grove.  I t  was decided to  cont inue
w i th  t . he  t ruck - l oader  m in ing  me thod ,  bu t  u t i l i ze  Ia rge r ,  more
e f f i c i en t  100 - ton  hau l -  t . r ucks .

The Div is ion prov ided i ts  in i t ia l -  comments on the 1995 NOI to  Ash
Grove  by  l e t t e r  da ted  June  B ,  1995 .  Ash  Grove  rev iewed  the
D iv i s ion ' s  comments  and  responded  by  l e t t e r ,  da ted  January  16 ,  1996 .
The  D iv i s ion  responded  to  Ash  Grove  by  }e t te r ,  da ted  Apr i l  4 ,  L996 ,
and ident i f ied a number of  " technica l  concerns"  which needed to be
addressed  be fo re  the  D iv i s ion  cou ld  p roceed  to  i ssue  ten ta t i ve
approva I .

Du r ing  the  rev iew , / response  p rocess  o f  t he  1995  NOI  be tween  the
D iv i s ion  and  Ash  Grove ,  Ash  Grove  submi t ted ,  by  l e t t e r  da ted  Ju l y
8 ,  1996 ,  a  reques t  f o r  va r i ance  under  Ru Ie  641 -4 - I1 , I . ' 7  Rec . l -amat ion
Prac t i ces .  Th i s  reques t  was  fo r  a  va r iance  fo r  t he  f i na l  h ighwa l l
s l ope  fo r  t he  cu r ren t  ope ra t i ons .  The  D iv i s ion  g ran ted  the  va r iance
by  l e t te r  da ted  Ju l y  23 ,  1 ,996 .  Th i s  va r iance  a l l owed  Ash  Grove
" . . . t o  cons t ruc t  h i ghwa l l s  wh i ch  a re  app rox ima te l y  630  i n  t he
'current  quarry  area '  as shown on the maps inc luded wi th  the Apr i l
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4 ,  1996 ,  1e t te r . "  Ash  Grove  con t i nued  fo rmu la t i ng  i t s  response  to
the  D i v i s i on ' s  Ap r i l  4 ,  1996 ,  commen ts  t o  t he  l - 995  NOI .

Af te r  fu r ther  rev iewing  the  min ing  reserves  and long- range min ing
p l a n s ,  A s h  G r o v e  r e q u e s t e d  i n  N o v e m b e r  1 9 9 8 ,  t h a t  t h e  1 9 9 5  N O I
s u b m i t t a l  ( w h i c h  w a s  n e v e r  f o r m a l l y  a p p r o v e d )  b e  w i t h d r a w n .  A s h
Grove wou ld  submi t  a  new NOI  tha t  wou ld  more  accura te ly  descr ibe
i ts  cur ren t  and proposed min ing  opera t ions  and long- range min i -ng
p lans .  A  rev ised Base Map was submi t ted  to  the  D iv is ion  in  November
1 9 9 8 ,  t o  s e r v e  a s  a n  l n t e r i m  m e a s u r e  w h i l e  c o m p l e t i o n  o f  t h e  n e w
NOI  was in  p rogress .  The fo l low ing  sec t ions  o f  th is  repor t  combine
to  fo rm the  new submi t ta l  fo r  the  NOI  as  requ i red  by  the  D iv is ion .

A f t e r  r e s p o n d i n g  t o  a d d i t i o n a l  c o m m e n t s  t h e  N O I  i n i t i a t l y
s u b m i t t e d  i n  1 9 9 8  w a s  a p p r o v e d  i n  2 0 0 1 .

T h i s  N O I  p r o v i d e s  n e w  i n f o r m a t i o n  d e s c r i b i n g  b h e ' -  a d d i t i o n a l
p r o p o s e d  c h a n g e s  i n  t h e  m i n i n g  o p e r a t i o n ,  p r o p o s e d  r e c l a m a t i o n  o f
d i s t u r b e d  l a n d s ,  a n d  a  n e w  c a l c u l a t i o n  o f  t h e  e s t i m a t e d  c o s t s  o f
r e c l a i m i n g  t h e  P l a n t  a n d  Q u a r r y .  A d d i t i o n a l l y ,  t h i s  s u b m i t t a l
inc l -udes  a  rev j -sed Rec lamat ion  Sure ty  Es t imat .e  fo rm based on  the
c a l - c u l - a t i o n  o f  t h e  e s t i m a t e d  c o s t s  t o  r e c l a i m  t h e  f i n a l -  P l a n t  a n d
Q u a r r y .

A s h  G r o v e  r e g u e s t s  t h e  D i v i s i o n ' s  a p p r o v a l  o f  t h i s  N O I  a n d  t h e
r e v i s i o n s  t o  t h e  e x i s t i n g  P e r m i t  N o .  M / 0 2 3 / 0 0 4  w h i c h  i n c l u d e ,  b u t
a r e  n o t  l i m i t e d  t o ,  t h e  f o l l o w i n g  c h a n g e s :

1" .  Rev i s ion  o f  t he  c l r r ren t  and  p roposed  d i s tu rbance  l im i t  and  a
design for  p i t  expansion in  the centra l  b lock,  nor theast  b lock,  and
a  new sou thwes t  b lock .

Rev is ion  o f  t he  rec lamat ion  su re ty  es t ima te

3 .  V a r i a n c e  r e q u e s t .  f r o m  R u l e  R 6 4 7 - 4 - 1 1 1 - . 7  t o  a l l o w  c o n s t r u c t i o n
o f  l i m e s t o n e  h i g h w a l l s  w l t h  s l o p e s  o f  2 H I L V  ( 6 3 . 4 ' ) .  T h e  s l o p e s
w i I l  c o n s i s t  o f  6 0 - f o o t  t a l 1  b e n c h  f a c e s  a n d  3 0 - f o o t  w i d e  b e n c h e s .

T h e  s o u t h  f a c e  o f  t h e  c e n t r a l  p i t  w i l l  h a v e  3  s O - f o o t  w i d e  s t e p -
out benches, as recommended in a slope stabi l i ty study perf ,ormed at
t h e  p i t .

4 .  The  s lope  s tab i l - i t y  s tudy  men t ioned  i n  i t em 3  has  been
submi t t ed  f o r  i nc l us i on  i n  t h i s  NOI .

5 .  V a r i a n c e  r e q u e s t  f r o m
s e g m e n t s  o f  a c c e s s  r o a d s  t o
r e c l a m a t i o n  i n  o r d e r  t o  a l l o w
we"L  l  as  ad  j  acent  landowners  "

Ru le  641 -4 -11L .8  t o  a l l ow  f o r  two
rema in  pa r t i a l l y  un rec la imed  a fEer
landowner access for  the Operator  as
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6 .  S u b m i s s i o n  o f  d e s i g n  h y d r o l o g y  c a l c u l a t i o n s  f o r  S e d i m e n t a t i o n
Pond #7  and the  rec lamat j -on  dra inage channe ls .
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INSTRUCTIONS to REVISE or AMEND MINING
OPERATIONS NOTICE OF INTENTION

When an operator intends to revise or amend a mining operation, a notice to Amend or Revise
the mining and reclamation plan must be submitted to the Division and approved prior to
creating any disturbance beyond what has already been approved. The notice must
include all information, concerning the revision or amendment, that would have been required if
it had been included in the original Notice of Intention (NOl).

"REVISION" means a significant change to the approved Notice of lntention to Conduct
Mining Operations, which will increase the amount of land affected or alter the location and
type of onsite surface facilities such that the nature of the reclamation plan will differ
substantially from the approved Notice of Intention. Revisions require a formal public notice of
tentative approval and may require a change in the amount of reclamation surety.

'AMENDMENT" is an insignificant change to the approved Notice of lntention. An
amendment requires Division approval, but does not require public notlce.

The Division willdetermine whether a request for change is significant or insignificant on
an individual case-by-case basis.

Instructions:

. Changes to the mining and reclamation plan are made by providing a completely new plarr or
by adding, replacing, or removing pages to the current plan. Detailed instructions for adding or
replacing pages and maps must be included (please identify on the attached form MR-REV-
att),

. Text changes should be shown in a redline/strikeout format.

. The amended application should be accompanied by a cover letter: referring to the permit
number, operator name and mine; describing the contents; and referencing any Division
action that initiated the change (i.e. Notice of Violation, previous review, Division Order).

. The submitted revision or amendment must be complete and should not rely on additional
materials that will be submitted at a later date.

. Form MR-REV-att, or equivalent, must be submitted with the application for change.

Atter the Division conditionally approves the change, two clean copies will be
requested whlch will be stamped "approved" and one copy returned for your copy of the
mining and reclamation plan. The change is now approved and you may proceed with your
plans.

Instruclions - Amcnd or Revise Mining Plan Page I of3



ldentify any changes this modification will have to:

l. General Information (R6474-104)
. Location of Proposed Activities:
. COUNTY: Juab and Millard Counties
. LEGAL DESCRIPTION: T. 145, R. 3W, S. 32 NE%. S,.33lt lW%. SW%, and SE% and S.34

SWSWSW and T. 15Q, R. 3W, S. 3 N!{% and NWNE. S.4 N%,
N%SE, and N%SW. and S. Q NESE. SENE

Ownership of Land Surface:
. Private (Fee): Ash Grove Cement Companv
. State of Utah (SITLA) lands: NO
. Public Domain BLM): NO
. NationalForest (USFS): NO

Ownership of Minerals:
. Private (Fee): Ash Grove Cement Comoanv
. State of Utah (SITLA) lands: NQ
' Public Domain BLM): NO
. NationalForest (USFS): NO
. BLM Lease or Project File Number(s): Not Appllcable
. USFS assigned Project Numbe(s): NotAoplicable
. Utah State Lease Numbers(s) : NqtApplicable

ll. MAPS, DRAWINGS & PHOTOGRAPHS (Rule R6474-105)
Appropriate maps, drawings, plates, etc, should be provided that are pertinent to the
revision, or amendment of mining operations. Please provide a revised map outlining the
previously approved and the new proposed disturbed area boundaries, These materials
should be prepared according to the requirements of Rule R647-4-105.

A list of the maps. drawinqs. fioures, and aerial photographs is provided in the Table of
Contents of this NOl. A list of the followino Maps Ard Fisures haye been updated:

R647-4-104.31, R647-4-105.18a, R647-4-105.3-17,R647-4-105.4, R647-4-105.2Q, R647-4-
106-1, R647-4-106.5,R647-4-106.9-1A, 18, and 1C, R647-4-107.2,R647-4-108, R647-4-109,
and R647-4-113.

lll. OPERATION PLAN (Rule R6474-106)
Allappropriate information requirements outlined under Rule R647-4-106 must be
addressed in the application. ldentify additional proposed surface disturbance. Include the
total number of acres to be affected by the revision or amendment.

The minins ooeration will be condugted as described in the this Notice of lntention to
Commence Mininq Operations qnd and aooroved bv the Division, A description of the proposed
operation plan with an explanation of the proposed revisions to the mininq plan js provided in
Section R647-4-106 Ope,ration Plan of this NOl.

lV. IMPACT ASSESSMENT (Rule R647.4-109)
Provide information required under Rule R647*4-109 regarding projected potential surface
and/or subsurface impacts that may be associated with the proposed change(s) in mining
operations.



The tvpes of impacts associated with the revised mininq plan and proposed chanoes in minino
operations are presented in this NOl. These proposed chanqes include: an exoansion of mininq
operations further into an additional reserve block located northeast of the orioinal central minino
block: the exoansion of the central pit to the southwest: the oossible addition of an out-of-pit waste
rock storaoe area: and disturbance of additional acres which are needed for the proposed
exDansion of the mininq operations, A descriotion of these impacts is provided in Section R647-4-
109 lmpact Assessment of this NOl,

V. RECLAMATION PLAN (Rule R6474-110)
Outline any proposed changes to the originally approved reclamation plan. Address all
appropriate sections of Rule R647-4-110 as they apply to the proposed change(s) in
mining operations.

Reclamation operations will be conducted as described in Section R647-4-110 Reclamation
Plan of this NOl.

Vl. VARfANCE (Rule R6474-1121
fdentify any requests for variance from the requirements of rules R6474-107, .108, or -
111. A narrative justification and alternate methods or mitigating measures must be
included for each variance request.

No new request for variance from the reouirements of Rules RO47-4-107 or -108 is made in this
submittal es previouslv permitted. A variance to rule R647.4-11 1.8 Roads and Pads is
requested to allow two roads to remain after reclamation. The roads to rernain after redamation
will be dirt roads with a nominalwidth of 12 feet. They will be used for recl?mation monitorinq
and access bv landownes. Howerrer. the variances previouslv approved by the Division for a
final hiqhwall slope of 2 vertical to t horizontal (aoproximatelv 66') on limestone slopes and 1
horizontal to I vertical horizontal (aooroximatelv 45o ) in shale is reouested to be aooroved for
the exoanded mine areas. A descriotion of the requested variances is orovided in Section R047-
4-112 of this NOl.

Vlf. SURETY (Rule 6474-1131
Reclamation Suretv: Indicate whether the proposed activities will change the amount of work
required to reclaim the mine site. lf significant changes will result, then an itemized
reclamation cost estimate should be provided (and attached) with direct reference to the
specifics of the proposed change(s). This information will be used to assist the Division in
determining any reclamation surety adjustments required for the operation.

The orooosed chanoes in the conduct of minino operations in the Central reserve block. the
addition of the southwest pit. and the expansion of the minino ooeration into the Northeast
reserve block, as described in this NOl. will increase the amount of land disturbed. This
Droposed expansion will result in a chanoe to the amount of work required to recfaim the mine
site. Information to adiust the bond calculation is orovided in this Aoolication.
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Application for Mineral Mine Plan Revision or Amendment

OSrerator: Ash Grove Cement Company
Mine Name: Fi le Numbert M/023/OO4

Provide a detailed listing ot all changes to lhe mining and reclamation plan lhat will be required as a result of lhis change. Individualty list all
maps and drawings that are ta be added, replaced, or removed from the plan. Include changes of the table of contents, seetion of the plan,
pages, or other infomation as needed to specifically locate, identify and revise or amend the existing Mining and Reclamation Plan. Include
pago, section and drawing numbers as part of the description.

DETAILED SCHEDULE OF CHANGES TO THE MINING AND RECLAMATION PLAN
DESCRIPTION OF MAP, TEXT, OR MATERIALS TO BE CHANGED

U ADD x REPLACE f:] REMOVE p.i, Summary: Changed submission date, refcrred to updated DOGM Rules.

I] ADD x  REPLACE tr REMOVE
p.ii., Introduction: Increxed annual limeslone production to 1.2 Mt/yr.

t] ADD x REPLACE N REMOVE
p. v. Rcvised construction and production dales.

U ADD x REPLACE [:I REMOVE
p, vi-vii, lntroduction: tJpdarcd chronology and the list of changes in the NOl.

U ADD x REPLACE N REMOVE
p.105-1, $105.1: Ljpdated llase Map aerial photography date. Notcd that somc ofthc
Chaffin Quarries have been mined through

N ADD x  REPLACE L] REMOVE
p.105-2, $105.3.1 l: Updated rcferencc to revised map.

x  ADD N REPLACE O REMOVE
p. 105-3, $ 105.3. l4: Added text to explain that some prc"law quarrics have becn and rvould
be mined throuph during expansion.

N ADD X REPLACE IJ REMOVE
p. I 05-4, $ I 05.3. I 5: Changcd text to accuratcly dcscribc map.

f] ADD x REPLACE I.] REMOVE
p,105-4, 105-5 $105.3.16; fixed typo, added reference to more recent slopcslability report.

L] ADD x  REPLACE $ REMOVE
p.105-6,7$105.3. I7r Ljpdateddescript ionofreviscdMapR64T-4-l l3(Appx. l0).

t] ADD x REPLACE II REMOVE
p.105-7,$105.3.18: Removcdreferenceslothesequenceofminingopemtionsmaps,as
advised by DOGM. Replaced tcxt with a reference to the ultimate mining map. Also rcvised
total mine oroduction amount.

rJ ADD x REPIACE U REMOVE p. I 05-8, g 105.4: Change texr to refer to an updated aerial photo.

x ADD x REPTACE x REMOVE
p. 106-3, $ 106.2: LJpdated map refcrences, updated text to mention rock waste dump that is
currently bcins. used. Deleted redundant text

X REPLACE rJ P,EMOVE
p. 106-4 to p. 106-19, $106.3: Drawings 4-106.1 through 4-106-12, Mine Progrcss Maps:
Rcnrovcd as directed by DOGM and replaced rvith Drarving 4-106-l: Ultinute Mine Map.

X ADD x REPLACE {: REMOVE
p. 106-4 lo p. 106-19, $106.3: Replaced drarvings 4-106-9.1 (Cross Section A-A') and 4-106.
9-3 (Cross Section B-R') with Figures 4-105.9-lA, lB, and lC, Geologic Cmss Scctions of
thc Central. Noflheast and Southwest Blocks, respectively.

N ADD U REPLACE x REMOVE
Figurcs I 06,9-2 and I 06.9-4; These figures are not required. l-he information in these
fieurcs is Drcscntcd in Thc Ultimate Pit Map and its associated cross sections,

T] ADD X REPLACE U REMOVE p.106-20, $106.3: Reviscd quany disturbance acrcage,

N ADD x REPLACE t] REMOVE p.106-3, 106-20, $106.3: Reviscd lifc ofquarry disturbance acreage.

I.] ADD x REPLACE T1 REMOVE
p.lQ6-22, $106.5: Updatcd F'igure 4"106-5 (Soil Survey Map) rvith ncrv proposcd Lifc of
Quany Disturbance Limit.

[J ADD X REPLACE TI REMOVE p,106-27, $ 106.9: Updatcd text to discuss rock waste durnp located west of the clusher.

U ADD X REPLACE T] REMOVT]
p.107-3, $107.2: Updatcd lexl 1o discuss constructed sediment pond that controls runofffrom
the waste rock dumo.

X ADD T-] REPLACE N REMOVE
p.109-t ,  $109.2:
assessmcnt.

Added language to incorporale SW expansion into biological resource

x ADD D REPLACE IJ REMOVE p. 1 09-3 , $ 1 09.4: Added refercnce to nrore recen( slope stability report.

[J ADD x REPLACE I] RE}'IOVE
p l l l -3 , ' fab le4- l l l -2 - l :  Updatedrec lamat ionchanne l  peak f lowforRC- l ,basedon
revised ullimate pit.

I.J ADD x REPLACE N REMOVE p.l l2-1, I l2-2, $112: Updatcd reference to drawings, updated variancerequcsl.

X ADD t-I RTiPLACE T.] REMOVE p.  l l2 -2 .  l l2 -3 .$ l l2 . l . l3 :  Addedf ind ings f ron tnrorerecents lopes tab iu ty r€por t .



. ADD X REPLACE . REMOVE p. l l3-1,2$l l3. l :  Reviscddishrbedareaacreagcatrdcorrespondingsurctyanrount.

E] ADD ). REPLACE I BET'OVE Appendix No. l: DrawingNo. R647-4-104.3L, Updated Lanii Owncrship Map,

tr A,DD x REPLACE nEr'to\rE Appendix No, 2: Drawing No, R647-4-l05.lBa, Updoled Base M8p

N ADD x REPLACE RAy,OVE Appendix No. 3: DrawingNo. R647-4-105,4, Updalcd aerial photo

tr ADD x REPIACE ' REMOVE Appcndix No, 5: Drawing No, R64?-4-105.2Q, Updatsd Surface Facilitics-Quarry Map.

. ADD X REPI,ACE . REttoVE Appendix No. 7: Drawing No, R64'l-4-107.2, Updated Drainage Control Map,

tr ADD x REPI.ACE RE}4OVB
AppendixNo. 8: Drawirrg No. R64T-4-l05.3.lT, Updated Proposcd Rcclamation/
Rcveqctation Area Man

ADD x R,EPIJACE REtiOVE Appendix No, 9: Drawing No. R6474-109, Updated Lifc of Quarry Dishrrbance Map,

. ADD x REPLACE . REIIOVE
Appcndix No. l0: Drawing No. R647-4-l 13, Updated Comprrison of Original Bondcd Arca
to Prescnt Disturbance Limit Mao.

x ADD REP;,ACE . REt"tovE Appendix No. l6: Attachcdan additional rock slopa stability(eport.

I hereby certify that I am a responsiblo offlclal of the applicant and that the information contained in this
appllcation ls true and correct to the b€$t of my information and belief in all respects with the laws of Utah in
reference to commltments and obllgatlons, herein.

Bruce Newell #l+J'$.oa8
Plant Manager
Learnington Plant, Ash Grove Cement Company

FOR DOGM USE ONLY;
File# Mf I

Approved:
Bond Adjustment fromL

to$
Return to: State of Utah Department of Natural

Resources Division of Oil, Gas and Mining 1594 West North Temple, Suite '1 210 Box 145801
Salt Lake City, Utah 84114-5801 Phone; (801) 538-5291 Fax: (801) 359-3940

lfl,to.riolt - AIF d or Rcv;s! lvlining llcn fug. ! 9f3



ASH GROVE CEMENT COMPA}IY
LEjAI{INGTON PLAI,IT A}{D QUARRY, UlAIl

SUBMITTAI, BY ASH GROVE CEMENT COMPAIIY TO THE UTAII DEPARII.{ENT OF
NATURLL RESOITRCES, DMSTON OF OIL, cAS NiID MTNING, OF NOTTCE OF
INTENTION TO REVISE MTNTNG OPERjA,TTONS, ASI{ GROVE CEMENT COMPAIiIY,
LEJAMINCTON PI,ATiTB, M/O23/004, JI,AB AND MILI.ARD COUNTf,ES, UTAII.

The  fo l l ow ing  sLa tes  o r  re fe rs  t , o  t he  sec t i on  o f  t he  D iv i s ion ' s
Ru les  and  i s  f o ] l owed  by  Ash  Grove ' s  response  to  the  requ i remen ts
o f  t he  Ru le :

R647-4-LO4.  Opera tor (s ) ,  Sur face  and Minera l  Owner (e) .

104.1. The n.une, permanent nailing address, and telephone nrlnber
of the operator responsible for the rrining operations and
reclamation of the site.

Response:

Ash Grove Cement. Company
Leaming ton  P lan t
P .  O .  Box  51
Neph i ,  u tah  84648

Leaming ton  P lan t ,  Leaming ton ,  U tah
435 -B  51  - I 212  Admin i s t r a t i ve  O f f i ce
435 -857 -1288  Fax

L04.2. The narne, permanent mailing address, and telephone number
of the surface landovrner(s) and mineral owner(s) of all ].and to be
affected by the operations.

Response:

Ash Grove Cement Company
Leamington Plant
P .  O .  Box  51
Neph i ,  U tah  84648

Leaming ton  P lan t .  Leaming ton ,  U tah
435 -857  -1212  Admin i s t r a t i ve  O f f i ce
435 -857 -7288  Fax
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104.3.  The federa l  min ing cLain number(s) ,  laase nurnber(s) ,  or
pernit number(sl of, any mining claims, or f,ederal or etate leasee
or permits incLuded in the lands affeated.

Response:

AII proposed mining operations are conducted on land owned in fee
by Ash Grove.  There are no federa l  min ing c la ims,  Iease numbers,  or
permi t  numbers of  any min ing cLaims,  federa l  or  s tate l -eases or
pe rm i t s ,  excep t  f o r  t he  D i v i s i on ' s  m in i ng  pe rm i t  M /023 /004 ,
inc l -uded in  the lands to  be af fected wi th in  the Proposed Permi t
Boundary.  The Proposed Permi t  Boundary is  co inc ident  wi th ,  and the
same as,  the boundary l ines of  proper ty  owned in  fee by Ash Grove.
A Land Ownership Map is  inc luded in  Appendix  No.  l "  o f  th is  NOI to
show p rope r t y  boundar ies ,  m in ing  c la ims ,  e t c .  on  ad jacen t  l ands .
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R647-4-105. Maps, Drawings & Photographs

105.1 Topographic base mBp, boundaries, pre-act disturbance.

Response:

A Topographic  Base Map has been prepared at  a  scale of  l -  inch to
400 feet .  This  Base Map v. ras prepared f rom aer ia l  photography f lown
in Aprd-}  -49 '98June 2005.  The Base Map inc ludes topography (20 foot
cont ,our  in terva. l - )  developed f rom aer ia l  photography and shows the
fo l - l ow ing  as  requ i red  by  SecL ions  105 .1 .11  t h rough  105 .1 .14  o f  t he
Ru les :

Property boundaries of surface ownership of al l  Iands which are to
be  a f  f ec ted  by  t . he  m in ing  ope ra t i ons .  Ash  Grove  owns  i n  fee  a l - I
lands inc luded wi th in  the Proposed Permi t  Boundary.  These fands are
shown on the Land Ownership map in  Appendix  No.  i .  o f  th is  NOI;

Pe renn ia l  s t reams ,  sp r ings ,  and  o the r  bod ies  o f  wa te r ,  roads
bu i l d ings ,  l and ing  s t r i ps ,  e lec t r i ca l  t r ansmiss ion  l i nes ,  wa te r
we I I s ,  o i I  and  gas  p i pe l i nes ,  ex i s t i ng  we l I s ,  bo reho les ,  o r  o the r
ex i s t i ng  su r f ace  o r  subsu r face  f ac i l i t i e s  w i t h i n  500  f ee t  o f  t he
p roposed  m in ing  ope ra t i ons ;

The Proposed route of  access to  the min ing operat ions f rom Highway
1 ,32 ,  t he  nea res t  pub l i c l y  ma in ta ined  h ighway ,  i s  shown  on  the  Base
Map  in  Append ix  No .  2  o f  t h i s  NOI .  Th i s  map  i s  a t  a  sca le
approp r ia te  to  show access ;  and

Known areas which have been prev ious ly  impacted by min ing ot
exp lo ra t i on  ac t i v i t i es  w i th in  the  p roposed  d i s tu rbed  a rea  a re  shown
on the Sur face Faci l i t ies -  Quarry  Map,  Iocated in  Appendix  No.  4 of
th i s  NOf .  Th i s  map  shows  the  l -oca t i on  o f  e igh t - s i x  sma l l  abandoned
and  inac t i ve  l imes tone  qua r r i es  l oca ted  w i th in  the  L i f e -O f *Quar ry
D is tu rbance  L im i t  (no te  tha t  Quar r i . es  D  and  E  have  been  m ined
th : :ough) .  These  a re  known  as  the  Cha f f i n  Quar r i es  and  a re  i den t i f i ed
as  Quar ry  A  th rough  H .  They  were  m ined  i n  the  ea r l y  1900 ' s  and  were
in  ex i s tence  on  the  s i t e  p r i o r  t o  t he  o r i g ina l  Pe rm i t t ee  and  the
p resen t  Opera to r  beg inn ing  m in ing  and  manu fac tu r i ng  ac t i v i t i es .  The
Surface Faci l i t ies-Quarry  Map a lso shows the locat ion of  a  quar tz i te
quar ry  tha t  was  p rev ious l y  m ined  by  the  Opera to r  as  a  sou rce  o f
s i l i ca  and  o the r  a reas  tha t  t he  Opera to r  has  d i s tu rbed  fo r  m in ing
ope ra t i ons .

These  and  o the r  i t ems  requ i red  under  Sec t i on  R647-4 -105 .1  a re
shown  on  more  de ta i l ed  maps  i nc luded  i n  th i s  NOI .  We l1s ,  pos t  m ine
d ra i . nage ,  ponds ,  ex i s t i ng  su r f ace  o r  sub*su r f ace  f ac i l i t i e s ,  e t c .
have been inc luded on separate drawings for  c lar i ty .  A separate map
has  been  p repa red  a t  a  sca le  o f  l -  i nch  to  L /000  fee t  t o  show Land
Ownersh ip  and  i s  i nc luded  i n  Append ix  No .  l -  o f  t h i s  NOI .  The
Topograph ic  Base  Map  i s  i nc luded  i n  Append ix  No .  2  o f  t h i s  NOI .
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105.2 Surface faei1it ies map

A Sur face Faci l i t ies -  P lant  Map has been prepared at  a  scale of  1
inch  to  100  fee t  t o  i den t i f y  and  show the  l oca t i on  o f  f ac i l i t i es ,
such  as  bu i l d ings ,  roads  and  o the r  s t ruc tu res  l oca ted  w i th in  the
cemen t  manu fac tu r i ng  a rea  o f  t he  P lan t .  Th i s  map  a l so  shows  the
loca t i on  o f  u t i l i t y  easemen ts ,  such  as  ove rhead  e lec t r i c
t ransmj-ss ion } ines and naturaL gas p ipe l ines and the Proposed Permi t
Boundary  i n  t he  v i c in i t y  o f  t he  P lan t .  The  Sur face  Fac i l i t i es
P lan t  Map  i s  i nc luded  i n  Append ix  No .  4  o f  t h i s  NOI .

A Sur face Faci l i t ies -  Quarry  Map has been prepared at  a  scale of
l -  i nch  to  400  fee t  t o  show the  Loca t i on  o f  t he  cu r ren t  f ac i l i t i es ,
such  as  bu i l d ings  and  o the r  s t ruc tu res ,  roads ,  c rushe r ,  e t c .  Th i s
map afso ident i f ies the Proposed Permi t  Boundary and the Present
L imi t  o f  Dis turbance,  as of  May 7,  1999,  wi th in  the act ive l imestone
quar ry  a rea .  The  Sur face  Fac i . l i t i es  -  Quar ry  Map  i s  i nc luded  i n
Append i x  No .  4  o f  t h i s  NOI .

105.3 Maps, Drawings o! Cross Sections

105.3.11 Regraded slopes to be Left at steeper than 2h:1v.

Response:

No  s lopes  tha t  a re  p roposed  to  be  re -g raded  w i l I  be  l e f t  a t
s teeper  than  2h :  l " v .  However ,  i t  i s  p roposed ,  as  p rev ious l y  app roved
by  the  D iv i s ion  fo r  t he  Cen t ra l  rese rve  b lock  i n  t he  qua r r t r  t ha t
f i na l ,  un -g raded  h ighwa l l s  i n  t he  Nor theas t  rese rve  b l -ock  a l so  w i I l
be  l e f t  a t  s teeper  than  2h :1v .  A  va r iance  w i l l  be  reques ted  f rom the
D iv i s ion  fo r  t hese  f i na l  h ighwa l l  a reas  i n  t , he  Nor theas t  rese rve
block, as shown in Drawings 4-l-06-11--a-nd-4-+S6-.1"2. Slopes from the
ou t -o f -p i t  was te  rock  d i sposa l  a rea ,  i den t i f i ed  on  Draw ings  4 -106 -1
th rough  4 *106 -10 ,  t ha t  a re  g rea te r  t han  2h ; l . v  w i l l  be  re -g raded .

105.3.12 Plans,  prof i les and cross sect ions of  roads,  pads
or other earthen structures to be left as part of the post
rnining Jand use.

Response:

A l l  f ea tu res ,  such  as  roads  (excep t  t hose  to  be  l e f t  f o r  p rope r t y
access )  pads ,  ponds ,  o r  o the r  ea r then  s t ruc tu res ,  cu r ren t l y  used  by
Ash  Grove  w i l I  be  rec l -a imed .
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105. 3. 13 Water impounding structureg.

Response:

A11 sediment  contro l  ponds and the i r  associated sur face d ivers ion
st ructures that  have been constructed or  that  may be constructed in
the fu ture wi l l  be removed as par t  o f  the rec lamat ion p lan as
desc r ibed  i n  sec t i on  R64 ' l - 4 - IL } .

105.3.14 Maps identifying surface aaeas that wil l  be
disturbed but will not be recJ.aimed.

Response:

A1I  sur face areas that  are d is turbed wi l l  be recJaimed,  except  for
the  fo l l ow ing :

A .  S tand ing  f i na l  l imes tone  h ighwa l l s  (2v :1h  max imum)and  f i na l
shale h ighwal ls  (1h: l -v  maximum) in  the Centra l ,  Southwest ,  and
Nor theas t  rese rve  b locks ;
Por t i ons  o f  t he  F f i na l  qua r ry  p i t  f l oo rs  i n  t he  Cen t ra l ,
Sout .hr*est ,  and Nor theast  b locks;
A road leading nor th ( the Nor th road)  f rom Highway I32 to  the
ra i l r oad ;  and

D. A road leading south ( the South road)  f rom Highway I32 to  the
Quar ry .

S tand ing  h ighwa l l s  w i l l  be  Ie f t  t o  p rov ide  po ten t i a l  hab i ta t  and
cover  for  raptors and other  wi ld l i fe  species that  may ut i l ize these
areas for  shel ter  and nest ing s i tes.  The nor th and south roads wi l l
remain to  prov ide access to  the proper ty  and across the proper ty  by
others who own proper ty  to  the nor th and south.

Chaf f in  Quarr ies A,  B,  C,  F,  and H represent  d is turbances pr ior  to
I975  and  p r i o r  t o  ou r  ac t i v i t i es  a t  t he  s i t e .  These  Quar r i es  have
been le f t  undis turbed except  for  Quarr ies B & C.  These Quarr ies
hrere used as temporary s torage areas for  k i l -n  waste dust ,  which was
a byproduct  o f  our  manufactur ing process at  the t ime the p lant
s tar ted.  Dust  was stored in  th is  area because of  the protect ion the
l imes tone  rock  wa1 ls  and  f l oo r  p rov ided .  I n  L9B9  ou r  cemen t
manufactur ing process hras changed and waste dust  was no longer  a
byproduct .  S ince 1991 we have star ted recover ing these storage
p i l es  by  rec la im ing  the  ma te r ia l  back  i n to  ou r  manu fac tu r i ng
process.  By the year  2007 these waste p i les wi l l  no longer  ex is t  and
rec lamat ion for  Quarr ies B & C wi l l  be considered completed.  I t  is
not  feas ib le  to  r ip  and seed the bot tom of  Quarr ies B and C because
the  bo t tom o f  t he  p i t s  a re  so l i d  rock  and  wou ld  p rov ide  no  g rowth
med ium fo r  t he  vege ta t i on .  Quar r i es  D  and  E  have  been  m ined  ou t ,
and  Qua r r i es  B  and  C  w i l l  even tua l l y  be  m ined  ou t  due  t o  expans ion
o f  t he  No r theas t  P i t .
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The areas  tha t  w i l l  be  rec la imed and re -vegeta ted  are  shown on the
m a p  e n t . i t l e d  " R e c l a m a t i o n  A c t i v i t i e s  &  T r e a t m e n t ,  P r o p o s e d  A r e a  T o
B e  R e c l a i m e d  a n d  R e - v e g e t a t e d "  i n c l - u d e d  i n  A p p e n d i x  N o .  6  o f  t h i s
N]r)T

105.3.15 Sedi^nent  ponds,  d ivers ion channels ,  cu lver ts .

Response:

A  Dra inage  Con t ro l  Map  has  been  p repa red  a t  a  sca le  o f  1  i nch  to
400  fee t  on  a  topograph ic  map  base .  Th i s  map  shows  the  P roposed
Perm i t  Boundary ,  L i f e -o f -Quar ry  D is tu rbance  L im i t ,  P roposed  P i t
Limlts for...Lhe €entral-and- {'lorbheas€--.rese.Hr-e.-**-eeks -a+rd -€he..Futtl.r'e

Qu-a.rry -E-xparesion *tirnit .fo* the S.er*t;lrwes€_res+rve*b{-oe.k-, existing and
proposed  ponds ,  and  d i rec t j - on  o f  d ra inage  f rom the  f i na l  p i t s .  Th i s
Dra inage  Con t ro l  Map  i s  i nc luded  i n  Append ix  No .  7  o f  t h i s  NOI .

105.3.16 Ease1ine infomation naps and drawings

Response:

T h e  f o l l o w i n g  b a s e l i n e  i n f o r m a t i o n
inc luded in  the  AeBend ' | . x . . -Append ices
a d d i t i o n a ] -  i n f o r m a t i o n  t o  t h e  D i v i s i o n
de te rm ina t i on  o f  ex i s t i ng  p re -m in ing
rec lama t i on  and  pos t -m in i ng  Land  use :

maps  and  d raw ings  a re  a l so
o f  t h i s  NOI  to  p rov ide

and  to  ass i s t  i n  mak ing  a
cond iL ions ,  ope ra t i ons ,

A  map  en t i t l ed  "Geo logy  o f  t he  Champ l in
and  M i l l a rd  Coun t ies ,  U tah " ,  p repa red  by
inc l "uded  i n  Append ix  No .  8 .  Th i s  map  i s
i n fo rma t ion  on  the  geo logy  o f  t he  Quar ry

Peak Quadrang le ,  Juab
J a n i c e  M .  H i g g i n s ,  i s

inc luded to  p rov ide
a n d  a  d e s c r i p t i o n  o f

L h e  l i m e s t o n e  a n d  s h a l e  u n i t s  t o  b e  m i n e d .

2 .  A  repo r t  en t i t . l - ed  "So iL  Conserva t i on  Serv i ce  So i I  and
Vege ta t i on  Survey " ,  p repa red  by  the  U .  S .  Depar tmen t  o f
Ag r i cu l t u re ,  Na tu ra l  Resources  Conserva t i on  Serv i ce ,  i s
i n c L u d e d  i n  A p p e n d i x  N o .  1 1 . Th is  repo r t  i s  i nc luded  to
p rov ide  add i t i ona l  s i t e -spec i f i c  i n fo rma t ion  on  so i l s  i n  t he
v i c in i t y  o f  t he  Quar ry  as  a  supp lemen t  t o  the  so i l  i n fo rma t ion
p resen ted  i n  the  Fa i r f i e ld -Neph i  So i l  Su rvey  and  vege ta t i on
based  on  obse rva t i ons  made  in  the  v i c in i t v  o f  t he  P1an t  and
Quar r y .

3 ,  A  repo r t  en t i t l ed  ' tB io Iog i ca I  Assessmen t  f o r  Th rea tened ,
Endangered ,  and  P roposed  Spec ies  fo r  t he  P roposed  Ash  Grove
Cement  P lan t  Expans ion " ,  p repa red  by  the  U .S .  Depar tmen t  o f
Ag r i cu l t u re ,  Fo res t  Se rv i ce ,  F i sh lake  Na t iona l  Fo res t ,  F i l lmore
Ranger  D is t . r i c t ,  i s  i nc luded  i n  Append ix  No .  L2 .  Th i s  repo r t  i s
i nc luded  to  p rov ide  i n fo rma t ion  on  the  b io log i ca l  assessmen t
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completed to  analyze and evaluate the potent ia l  e f fects  of  the
Quarry on the threatened, endangered and proposed species that
may  occu r  i n  t he  v i c in i t y  o f  t he  P lan t  and  Quar ry .

A  repo r t  en t i t l ed  "B io log i ca l  Eva lua t i on  fo r  Sens i t i ve  P lan t
and Animal Species for the Proposed Ash Grove Cement Plant
Expans ion " ,  p repa red  by  the  U .S .  Depar tmen t  o f  Ag r i cu l t u re ,
Fo res t  Se rv i ce ,  F i sh lake  Na t iona l  Fo res t ,  F i l Imore  Ranger
D is t r i c t ,  i s  a l so  i nc luded  i n  Append ix  No .  L2 .  Th i s  repo r t  i s
inc luded to prov ide in format ion on the b io log ica l  evaluat ion
completed to  analyze and evaluate t .he potent ia l  e f fects  of  the
Quarry on the sensit ive plant and animal species that may occur
in  the  v i c in i t y  o f  t he  P lan t  and  Quar ry .

A repor t  ent i t led "Sur face Dra inage Mart in  Mar ie t ta  Cement
Plant ,  Leamington,  Utah" ,  prepared by Rol1 ins,  Brown and
Gunne l l ,  f nc . ,  i s  i nc luded  i n  Append ix  No .  13 .  Th i s  repo r t  i s
inc luded to prov ide background in format ion on so i ls  and
hydro logy of  the smal l  sur face dra inage area in  the v ic in i ty  o f
the  P lan t  i n to  wh ich  d ra inage  f rom the  Quar ry  f l ows .

A  repo r t  en t i t l ed  *1993-94  Annua l  Repor t  o f  F ind ings  and
Wate r  W i thd rawa ls " ,  p repa red  by  Kuba l -Fu r r  &  Assoc ia tes ,  i s
inc luded in  Appendix  No .  1 ,4.  This  repor t  is  j -nc luded to
prov ide in format ion on the moni tor  wel ls  insta l - led on the
Plant  and Quarry .  The in format ion in  th is  repor t  inc ludes
iden t i f i ca t i on  numbers ,  l oca t i ons ,  da tes  o f  i ns ta l l a t i on  and
water- level  measurements .

A--Two repor ts  ent i t led " fn i t ia l  Evaluat j -on Hlghwal l  SIope
Stabi l i ty  Hank Al len Quarry ,  Ash Grove Cement  Company,  Juab
and  M i I l a rd  Coun t ies ,  l J tah " ,  and  "H ighwa1 l  S tab i I i Ly
Eva lua t i on :  U l t ima t .e  P i t .  S lope  Ang les ,  Hank  A l l en  Quar ry
Leaming ton  P lan t ,  Cen t ra l  and  Nor theas t  B lock  P i t s ,  Juab  and
Mi I l a rd  Coun t - i es ,  U tah "  were  p repa red  by  Seegmi l l e r
fnternational, i+*and are included in Appe-ndi-x-Appendices Nos.
15. and No, 16 This The reports $*'*are included +o--p*e+idet.he
fo l l ow ing  i n fo rma t ion
@ing--+he-€el*e++i*9 :

(A )  @ de ta i l ed  eva lua t i on  o f  t he  s tab i l i t y
var iab les inc lud ing geologic  d iscont inu i t ies,  rock mass/
shear  s t rength and groundwater ;  and

(B)  Ana lys i s  o f  t he  s tab i l i t y  o f  va r i ous  s lope  a reas  fo r
p lana r ,  wedge ,  t opp l i ng  and  ro ta t i ona l  shea r  fa i l u re .

(C )  Recommenda t ions  fo r  h ighwa l l
s t ab i l i t y  ana l yses .
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105.3.17 Reelarnation activities and treatment map

Response:

A map ent i t led "Reclamat ion Act iv i t ies & Treatment  Proposed Area
To Be Recla imed and Revegetated"  has been prepared at  a  scale of  1
inch to  400 feet .  This  map is  inc luded in  Appendix  No.  6 of  th is
NOI .

The Reclamat ion Act iv i t ies and Treatment  map shows the aer ia l
extent  o f  the present  Quarry  and the locat ion of  re la ted Quarry
fac i l i t i es ,  such  as  the  c rushe r  and  conveyo r .  The  map  a l so
ident i f ies the f ina l  dump toe of  t .he waste rock s torage area,  the
P1ant "manufacturing area", existing pondsT-*a-+e+*-- , and
roads,  e tc .  Proposed areas to  be rec la imed and re-vegetated by the
Permi t tee are a lso shown on the map.

The operat ions descr ibed in  the or ig ina l  mine permi t  appl icat ion,
wh ich  was  submi t ted  to  the  D iv i s ion  i n  December ,  1979 ,  es t ima ted
d is tu rbance  to  be  app rox ima te l y  273  ac res  as  fo l l ows :

DESCRTPTION
Mfg .  &  Raw Mt l .  S to rage
Quarry
Quar t z i t e  Quar ry
Was te  Dus t  D isposa l

ORIGINAI, PERMIT ACRES
45

I 7 7
1
I

44
To ta l :  27  3  Ac res

A map ent i t led "Compar ison of  Or ig ina l  Bonded Area to  Present
Dis turbance L imi t "  was constructed for  th is  NOI.  The purpose of  th is
map is  to  show a compar ison of :  (A)  the or ig ina l  d is turbance area
es t ima ted  by  the  o r i g ina l  Pe rm i t t ee  i n  I 979  to  i nc lude  273  ac res i
(B)  the +9#--2006 d is turbance l imi t  est imated to  be approx imate ly
\2-+€r.392 acres and (C) the Prese*ts_Proposed Limit of Disturbance of
589-731 acres.  This  map is  inc luded in  Appendix  No.  10 of  th is  NOI.
*his ntaFr alse shov*s--the- r-oeat-i-o*."

I n  1995  t he  Ope ra to r  es t ima ted  t ha t  " . . . t he re  a re  220  ac res  o f
d is turbed land. .  .and i t ,  is  pro jected that  th is  number wi l l  increase
to 300 acres over  the next  I  years,  and cont inue to  increase
th roughou t  t he  l i f e  o f  t he  m ine . "  Th i s  es t ima te  d id  no t  i nc lude
ac reage  fo r  t he  p roposed  m in ing  o f  t he  Nor theas t  rese rve  b lock .
Based on t .hat  observat ion,  an est imated annual  d is turbance of  10
ac res  pe r  yea r  cou ld  be  expec ted .  However ,  t h i s  f i gu re  does  no t
necessa r i l y  rep resen t  add i t i ona l  d i s tu rbed  ac reage .  I t  i s  a
combination of addit ional disturbed acreage and acreage disturbed by
moving lower on the same bench,  i .e .  d is turb ing the same land but  a t
g rea te r  dep ths .
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The d is turbance l imi t  boundary has been rev ised and re-drawn to
enclose al l  lands that currently have been disturbed. ar*=eerba-i*
tra*isbt*rbed

The area of the Present Disturbance Limit Boundary was determined
from aerial photography and its extent verif ied on the ground by the
Operator .  The d is turbed acreage was determined by AutoCAD Map 2000
sof tware.  The Presen#-Proposed L i fe  of  Quarry  L imi t  o f  Dis turbance
boundary was determined to inc lude S+-731 acres,  ds shown on the
bl-ack and white aerial photograph of the Leamington Plant and Quarry
j -nc luded in  Appendix  No.  3 of  th is  NOI.

The RecLamat ion Act iv i ty  & Treatment  Map ident i f ies the boundary
of  the Proposed L i fe-Of-Quarry  Dis turbance L imi t ,  which inc l -udes
approximately 669--73L acres. The map also shows the extent of mining
ac t i v i t i es  w i th in  th i s  boundary .  f t  i s  wor th  no t i ng  tha t  a l t hough
the L i fe-of -Quarry  d is turbance boundary encompasses 669-731 acres,
no t .  a l l  o f  t he  ac reage  inc luded  w i th in  the  boundary  w i I l  be
d i s tu rbed .

105.3.18 Ot t rer  maps,  p lans,  or  crogs-sect ions

Response:

represent  t .he u l t imate mine map.  shor*_

This  map shows the maximum advance downward

f ina l  dump toe for  the proposed shale d isposal  area.  +hese*This
drawings is*re inc luded in  Sect ion R641-4.706 of  th is  NOI.  Based on
an  ex t rac t i on  ra te  o f  900 ,000  t ons  pe r  yea r ,  t he  m ine  l i f e  i s
es t ima t . ed  a t  109  yea rs .
Tv*e Ekrree d*rnensienal (38) :r*e*s

Three  r *o  geo log i c  c ross -sec t i ons  i den t i f i ed  as  Geo log i c  C ross -
Sect ion A-A'  Centra l  BIock,  aa4-*GeoIogic  Cross-Sect ion B-B'
Nor theas t  B lock ,  and  GeoJ ,og i c  C ross  Sec t i on  C-C '  Sou thwes t  B lock
were  p repa red  to  show the  re la t i onsh ip  o f  t he  l imes tone  and  sha le
beds  tha t  w i l l  be  m ined .  The  geograph ic  l oca t i on  o f  t hese  geo log i c
cross sect ions are ind icated on Drawings 4-1,06- I
These cross-sect ions are inc luded in  Sect ion R647-4-1-06 of  th is  NOI
as  F igu res  4 -106 .9 -+1A,  18 ,  and  1C- "an+# .
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105.4 Photographs

Response:

A b{-aek."-aeS..++h.i*ecol-or aerial- photograph, which was f lown and
taken on F$ay- .?7--19.99June 11,  2006/  is  inc luded in  Appendix  No.  3
o f  t h i s  NOI .  Th i s  pho tog raph  shows  the  P resen t  L im i t  o f
D is tu rbance  Boundary  fo r  m in ing  and  manu fac tu r i ng  ope ra t i ons .  The
Operator  has marked th is  Present  L imi t  o f  Dis turbance in  the
f i e ld  on  the  g round .
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R 6 4 7 - 4 - 1 0 6 .R647-4-106.  Opera t ion  P lan

106.1 Tlpe of minerat(s) to be mined,.

Response:

L imestone and sha le  w i l l  be  mined fo r  use  as  raw k i ln  feed fo r  the
m a n u f a c t u r e  o f  P o r t l a n d  c e m e n t .  T h e  s t r a t i g r a p h i c  n o m e n c l a t u r e  a n d
the  depos i t iona l  re la t ionsh ips  o f  these un i ts  a re  shown in  F igure  4-
1 0 6 . 1 - 1 .

L05.2 Tlpe of operations to be conducted, including the
mining/processing methods to be used.

Response:
The ex is t ing  min ing  opera t ion  is  an  area  sur face  mine  opera ted  fo r

t h e  q u a r r y i n g  o f  r o c k  t o  b e  u s e d  a s  a  r a w  m a t e r i a l  i n  t h e
m a n u f a c t u r e  o f  P o r t l a n d  c e m e n t .  M i n i n g  o p e r a t i o n s  i n c l u d e  d r i l l i n g ,
b l a s t i n g ,  l o a d i n g  b r o k e n  r o c k ,  t r a n s p o r t a t i o n  o f  r o c k ,  c r u s h i n g  r o c k
a n d  r o c k  s t o r a g e .  A f t e r  b e j - n g  c o n v e y e d  f r o m  t h e  q u a r r y  o p e r a t i o n ,
t h e  r o c k  i s  p u l v e r i z e d  a n d  b l e n d e d  w i t h  o t h e r  r a w  m a t e r i a l s  t o
produce k i ln  feed fo r  the  manufac ture  o f  Por t1and cement .  A l I  m in ing
o p e r a t i o n s  a r e  c o n d u c t e d  b y  t h e  u s e  o f  c o n v e n t i o n a l  m i n i n g
e q u i p m e n t ,  i n c l u d i n g  d r i I l s ,  1 0 0 - t o n  h a u l  t r u c k s ,  d o z e r s ,  g r a d e r ,
t r a c k h o e ,  l o a d e r s ,  f e e d e r  b r e a k e r s ,  b e l - t  c o n v e y o r s  a n d  a
s t a c k e r / r e c l - a i m e r .  N o  d e l e t e r i o u s  m a t e r i a l s  h a v e  b e e n  o r  a r e
a n t i c t p a t e d  t o  b , e  e n c o u n t e r : e d  d u r i n g  m i n i n g .  D e l e t e r i o u s  m a t e r i a l s
u s e C  a s  p a r t  o f  o p e r a t i o n s  a r e  h a n d l e d  a p p r o p r i a t e l y ,  a s  d e t a i l e d  i n
S e c t i o n  1 , 0 7 . 1 . 1 2 .  T h e  f o l l o w i n g  i s  a  s u m m a r y  o f  t h e  m i n i n g
o p e r a t i o n  t o  b e  c o n d u c t e d :

MTNE PIiAI.I SUM}IARY
The mine plans presented r+e.re "de+e+€ped-€rem*-a--rr.€eet+++1f *upda+€d

eomp*ter ge+f'egi.re---mod+L="*+he--+rtsdel was prepared using b*e--*$+i-*eN
softrwa re.-fi1e€ir*es.-4he=da*a_+mpert"e+"d-Rbe" e_sef$r+are-1*e}*ded al- I
a v a i l a b l e  c o r e  d r i l l  h o l e  d a t a ,  d s  w e l l  a s  c h e m i c a l -  a n a l y s i s  f r o m
a p p r o x i m a t e l y  2 0 0  b l a s t  h o l e s .  t i i g h w a l l  g e o m e t r i e s  w e r e  d e s i g n e d  t o
c o n f c r m  t o  t h e  r e c o m m e n d a t i o n s  p r o v i d e d  b y  r o c k  s l o p e  s l a b i l i t y
analyses performed for the pi t. Sh+-n€+i*gesleg@-'ma*e
&€<=u"rate d€.l=*g-E "i-ft4er*na"t-i<m---4er---*nnpreve-d*-+elunet-r-iesr*a-i-ne-*s+epe
d€s*'qi} -"eftd" --fesgi*re€- tr€6l+ery+-estri+ta6.eS=-
+epeg++p+i-e- -s+r4aee--prep*re"d--f *er* **+ei.-a*@€+r+-it*-*pili-+

L$99,

The "+t*t4-4.ne' -+s*"+he- -*,il*e*plan*-ftler*s€d-e*'#*f+ei*heas+

b}+eks--"eF*€-he*lime€+€rle*ffie$r€€;-**hc--.p}*n-beqart at--pr€"teet€+*beneh
.F*ees-e*r*+-I+b}e-"at--ti++ beg"irrn*nq ef janua,ry-2$€S- The quarry benches
a r e  d e s i g n e d  t o  b e  6 0  f e e t  h i g h  w i t h  a  f a c e  s l o p e  o f  8 7  d e g r e e s .  T h e
f i n a l  h i g h w a 1 J .  s l o p e  i s  p l a n n e d  t o  b e  6 3 . 4  d e g r e e s  o r  2 . 0  v e r t i c a l
t o  1 . 0  h o r i z o n t a l  w h e n  t h e  f i n a l  p i t  w a l l - s  a r e  i n  L 4  a n d  L 3
l i m e s t o n e s .  A  f i n a l  p i t  s l o p e ,  i n c l u d i n g  t h e  q u a r r y  e n d - w a l J s ,  o f  4 5
d e g r e e s  ( 1 v : 1 h )  w i l l  b e  m a i n t a i n e d  w h e r e  t h e  q u a r r y  w a l l - s  a r e  i n
m a t e r i a l  o t h e r  t h a n  t h e  L 4  o r  L 3  } i m e s t o n e s .
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FIGURE 4-106.1-1 - STRATIGRAPHIC COLI'MN
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I n  o rde r  t o  m in im i ze  rock fa l l  and  ro ta t i ona l  s l ope  f a i l u re  haza rds ,
th ree  50 - foo t  w ide  s tep -ou ts  w i l l  be  cons t ruc ted  on  the  sou th  s lope
o f  t * he  cen t . r a l  P i t  a t  t he  5 ,  800 - ,  5 ,  500 - ,  and  5 ,  300 -  f oo t  e l eva t i ons .

Approx imate ly  } r . }gg?€€+900,000 tons  o f  l imestone are  schedu led  to
b e  r e c o v e r e d  e a c h  y e a r .  T h e  t o t a l -  r e s o u r c e  r e c o v e r y  f o r  t h e  l i f e  o f
t h e  m i n e  p l a n  i s  e s t i m a t e d  t o  b e  a p p r o x i m a t e l y  + 5 - 9 8  m i l l i o n  t o n s .
The new mine des ign  does  no t  neut ra l i ze  add i t iona l  l - imestone reserves
p r o j e c t e d  t o  b e  l o c a t e d  t o  t h e  s o u t h w e s t  o f  t h i s  p r o p o s e d  m i n e  p 1 a n .
T h e  q u a r r y  I i f e  i s  e s t i m a t e d  t o  b e  € 4 * 1 0 9  y e a r s .  H o w e v e r ,  i t  s h o u l d
be no ted  tha t  cer ta in  cond i t ions  cou l -d  ex is t  tha t .  may a f fec t  the  ra te
o f  e x t . r a c t i o n  o f  t h e  r e s o u r c e s ,  a s  w e l I  a s  t h e  s e q u e n c i n g  a n d
bench ing  p lan  tha t  has  been deve loped.  These cond i t ions  may inc lude,
b u t  a r e  n o t  b e  l i m i t e d  t o ,  e c o n o m i c a l ,  g e o l o g i c a l  a n d / o r  p h y s i c a l
c o n s t r a i n t s .

The sha le  removed f rom between the  l - imestone beds  and any  poor
qua l i t y  l imestone has-$eea is  d isposed o f  in  a  sha le  d isposa l  s i te
a d j a c e n t  t o  t h e  c r u s h e r  l o c a t i o n .  U n d e r  c u r r e n t  m l n i n g  c o n d i t i o n s ,
a p p r o x i m a t e l y  8 5 , 0 0 0  c u b i c  y a r d s  o f  w a s t e  r o c k  i s  s t o c k p i l e d  a t  t h i s
l o c a t i o n  a n n u a l I y .  E v e n t u a l  l y ,  a d d i t i o n a l  w a s L e  r o c k  s t . o r a g e
L o c a t i o n s  w i l l  b e  r e q u i r e d ,  s u c h  a s  o n  t h e  p i t  f l o o r ,  w h i c h  w i l l  b e
subn i l ted  fo r  approva l  in  updated  vers ions  o f  th is  NOi .By-ye* r - -3S+&,
+h*--t+.+s+e* area-**-i*} @*+ppreN-ima+e"lff-+=*-m:i*Lieill--+e*s
e+- i-ng-i-**Year*+++9r- --be
av"&i{:ab}€*i-+* -+he_@-"+e--aeeemraedat-e

Su++*e@ The top  sur face  e leva t ion  o f  the  sha le  dump
w i l l  b e  t h e  5 , 4 0 0  f o o t  l e v e l .  T h e  } e n g t h  o f  t h e  l o n g  a x i s  o f  t h e  d u m p
a r e a  w i l l  b e  f r o m  n o r t h  c o o r d i n a t e  N 4 4 6 2 0 0  t o  N 4 4 4 0 0 0 .

T h e  q u a r r y  o p e r a t i o n s  w i I I  d r i I I  a n d  b l a s t  t h e  r o c k  p r i o r  t o
e x c a v a t i o n .  A  L o a d e r  a n d  o f f - h i g h w a y  t r u c k s  w i l l  r e m o v e  t h e  b l a s t e d
mater ia l -  to  e i ther  the  waste  dump s i te  o r  the  cur ren t  in -p i t  c rusher .
S u p p o r t  c r a w l - e r  d o z e r s ,  g r a d e r s ,  w a t e r  t r u c k s  a n d  u t i l i t y  t r u c k s  w i l l
b e  u s e d  t o  m a i n t a i n  t h e  r o a d s  a n d  s u r f a c e s  n e e d e d  b v  t h e  m o b i l e
produc t ion  equ ipment .

106.3 Estimated acreages proposed to be disturbed and/or reclaimed
annually or se(tru€lntially.

Response:

T h e  l - i f e  o f  t h e  p r o p o s e d  Q u a r r y  o p e r a t . i o n ,  a s  p r e s e n t l y p l a n n e d ,
p r o p o s e d

p i t  and  2B
a d d i t i o n a . L  a c r e s  i n  t h e  a r e a  i m m e d i a t e l y  s u r r o u n d i n g  t h e  p i t .

w i  I  I  e x t e n d  f  o r  a  p e r i o d  o f  a b o u t  6 } _ 1 0  9  y e a r s  .  T h e
opera t lons  w i l l  d is tu rb  approx imateJ-y  229 acres  w i th in  the

t - 06 -3



FTGI'RE 4-106.9-X - CROSS-SECTXOI{AII VIEW CENTR.AI RESER\IE BLOCK

R E P L A C A D  W ] T H  F T G U R E S  4 - 1 0 6 - 9 - 1 A / 1 8 , l C
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J oneryrxe 4-106-1 - trtrA,rn MrlrE t{ap

10 6 -5



DRAWTNG 4-LO6-2 CENTRAT RESER\|E BLOCK

I nnuovrn

106 -6



DRAWINC tl-106-3 -

I nuuoveo

CENTRAL RESERVE BIloCK
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DRAITING 4-106-{ CENERII. RESERVE BLOCK

I nnuovno

106*8



DRAWING 4-106-5 - CENTRAL RESERVE BI.OCK

REMOVED

106 -9



DRAITTNG 1t-106-6

REMOVED

- CENERAT RESER\TE BLOCK

10  6 -  10



DRAI|XNG 4-106-7 . CENTRAI. RESER\IE BLOCK

REMOVED

10  6 -  11



DRAVSING 4-106-8 - CENSRAI. RESER\IE BLOCK

RNMOVED

1_06-12



DRAWING 4-106-9 . CE}'TRAI, RESERVE BI.oCK

REMOVED

1.0 6- 1.3



DRAWINE 4-106-10 - CENTRAT RESER\ZE BLOCK

REMOVED

1_06 -L4



I'XGURT 4-106-9-2 - 3-D VIEW CENTRAI, RESER\TE BLOCK

REMOVED

106 -L5



FIeURE a-106-9-31A, 18, lC - CROSS-SECEIOIIAL vIEg CENIRAL, NORIBEAST,
AIID SOIITHWEST RESERVE BIOCKS
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DRAY{ING 4-106-11

REMOVED

- NORTHEASI RESERVE BI.OCK

t06-1,7



DRAVIING 4-106-12 - NORIIIIEA,S:I RESIR\TE BT,OCK

I neuovnn

106 -18



FIGT'RE 4-106-9-4 - 3.D VIEW NORTTITASE RESERVE BI,OCK

REMOVED
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f f i .Add i t i ona I I y , o the r I andsw i I 1bed i s tu rbed fo r
the  cons t ruc t i on  o f  roads ,  ponds ,  and  m in ing  fac i l i t i es .  A  to ta l  o f
W*737 acres are inc luded in  the proposed L i fe-Of-Quarry  Dis turbance
L im i t ,  t o  be  a f fec ted  ove r  t he  1 -09 -yea r  l i f e  o f  t he  Quar ry .
Therefore,  the proposed min ing operat j -ons wi l I  a f fect  about  11 acres
o f  l and  annua l l y  ove r  t he  I i f e  o f  t he  qua r ry  ope ra t i on .  However ,
because of  the method of  mine advance is  downward to  progress ive ly
Iower benchesr  ds wel l  as la tera l ly ,  the quarry  operat ions do not
ac tua l l y  d i s tu rb  th i s  add i t i ona l  amoun t  o f  l and  each  yea r .

Due to the geology of  the l imestone deposi t ,  i .e .  ver t ica l  beds,  and
the nature of  the min ing operat ion,  the mine genera l ly  advances
downward over  t ime f rom the top of  the mounta in through the ver t ica l
l imes tone  beds  to  p roq ress i ve l y  l ower  l eve l s .  Gradua l I y ,  t he  m ine
advances lateral ly into adjacent l imestone and shale beds. This method
of  min ing lessens the annual  la tera l  advance of  the quarry  operat ion.
Therefore,  the annual  acreage d is turbed usual ly  represents an advance
to a lower  bench level  and not  necessar i ly  a  d is turbance of  addi t ional
acreage.  This  min ing method conta ins the min ing operat ion in  a smal ler
a rea  bu t  f o r  a  l onge r  pe r iod  o f  t ime .

106.4 Nature of materials to be mined, waste and estimated
tonnages.

Response:

The  ma te r iaLs  to  be  m ined  a re  l i -mes tone ,  i n te rbedded  w i th  s i l t y ,
ca lcareous,  phy l l i t ic  shales.  The mine produces about  900r000 tons of
l imes tone  and  abou t .130 ,000  tons  {89 ,000  cub ic  ya rds )  o f  was te  rock
(shale)  annualJ"y.  Due to the s teep topography and th in  so i ls  in  the
a rea ,  i t  i s  no t  p rac t i ca l  t o  s tockp i l e  t apso i l .

Tab le  4 -106 .4 - I ,  To ta l  Schedu le  Qua l i t y  Repo r t  f o r  t he  L i f e  o f
Quarry, provides estimates of the volume and tonnages of l imestone and
shal -e to  be mined and removed.  This  tab le shows these quant i t ies by
yea r  and  by  s t ra t i g raph ic  i n te rva l ,  i . e .  l imes tone  L3  and  sha le  53 ,
over  the proposed l i fe  of  the Quarry .  The tab le a lso shows the qual i ty
of  the rock resources .  The
Operator  has marked th is  tab le CONFfDENTfAL and requests that  th is
information be held CONFIDEDIEIAL under the provisions of Section R647-
4 -115  o f  t he  D i v i s i on ' s  Ru1es .

106.5 Exieting soil  t fzp€s.

Response:

The ex is t ing so i ls  in  the Proposed Permi t  Boundary are descr ibed in
the  June  1984  repo r t  en t i t l ed  " so i l  Su rvey  o f  Fa i r f i e ld -Neph i  A rea
Utah ,  Pa r t s  o f  Juab ,  Sanpe te  and  U tah  Coun t ies "  ( t he  NRCS so i l s
survey)  r  prepdred by the Uni ted States Depar tment  of  Agr icu l ture,  Soi l
Conservat ion Serv ice (now Natura l  Resources Conservat ion Serv ice) .  The
soi l  map uni ts  in  the area of  the Quarry  are shown on the Soi I  Survey
M.p ,  i nc luded  as  F igu re  4 -106 -5  i n  t h i s  sec t i on  o f  t he  NOI .
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FIGURE 4-106-5 - SOII, ldAP
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The  NRCS so i l  su rvey  genera l l y  desc r ibes  the  so i l - s  i n  t he  a rea  o f
the ex is t ing and proposed min ing operat ions as dominant ly  wel }  dra ined
and  somewha t  excess i ve l y  d ra ined ,  s lop ing  to  ve ry  s teep  so i l s  and
bar ren  rock  ou tc rop  on  h i l l s i des ,  r i dges ,  and  moun ta ins ides .

More  spec i f i ca l l y ,  Lhe  so i l s  i den t i f i ed  i n  t he  a rea  o f  t he  ex i s t i ng
and proposed min j -ng operat l -ons are as fo l lows:

R h f
. LO I

Ddc
PK

Rock  ou tc rop -Lodar  comp lex  (30  to  70  pe rcen t  s lopes ) ;
Lodar -Rock  ou tc rop  comp lex  (30  to  70  pe rcen t  s lopes ) ;
Donnardo  s tony  l oam (2  to  B  pe rcen t  s lopes ) ;  and
Pi ts-Dumps complex.

The  ma jo r i t y  o f  t he  a rea  a f fec ted  by  the  ex i s t i ng  and  p roposed
quar ry  ope ra t i ons  i s  mapped  as  Rock  ou tc rop -Lodar  comp lex  (Rh f )  w i th
30  to  ?0  pe rcen t  s lopes  and  Lodar -Rock  ou tc rop  comp lex  (Ld f )  w i th  30
to  70  pe rcen t  s lopes ,  The  rema in ing  a rea  i s  mapped  as  Donnardo  s tony
Ioam (Ddc )  w i th  2  Lo  I  pe rcen t  s lopes  and  P i t s -Dumps  (PK)  comp lex .
These  ex i s t i ng  so i l  comp lexes  a re  desc r ibed  as  fo l J -ows :

Rock outcrop-Lodar complex (Rhf).

Th i s  map  un i - t  i s  on  h i l l s i des .  S lopes  a re  l ong  and  convex .  I n  mos t
areas the present  vegetat ion is  main ly  grasses and shrubs.  The uni t  is
about  70 percent  Rock outcrop and 20 percent  Lodar  very cobbly  loam,
30  to  70  pe rcen t  s lopes .  The  componen ts  o f  t h i s  un i t  a re  so
in t r i ca te l y  i n te rm ing led  tha t  i t  was  no t  p rac t i ca l  t o  map  them
separa t ,e l y  a t  t he  sca le  used .  I nc luded  i n  th i s  un i t  a re  abou t  5
pe rcen t  Amto f t  s t ony  l oam,  mo i s t , 30  t o  70  pe rcen t  s l opes ;  and  5
pe rcen t  Saxby  ve ry  cobb ly  l oam,  mo j - s t ,  30  to  70  pe rcen t  s lopes ,  bo th
on  sou th - fac ing  h i l l s i des .  The  Lodar  so i l  i s  sha l - I ow  and  somewha t
excess i ve l y  d ra ined .  I t  f o rmed  in  co l l uv ium and  res iduum de r i ved
dominan t l y  f rom l imes tone .  Rock  ou tc rop  cons i s tS  o f  exposu res  o f
ba r ren  bed rock ,  ma in l y  on  esca rpmen ts  and  r i dges ,  Th i s  un i t  i s  used
fo r  w i l d l i f e  hab i t a t .

Lodar-Rock outcrop complex (Ldf).

Th i s  map  un i t .  i s  on  h i l l s i des .  S lopes  a re  l ong  and  convex .  I n  rnos t
a reas ,  t he  p resen t  vege ta t i on  i s  ma in l y  g rasses  and  sh rubs .  The  un i t
i s  abou t  60  pe rcen t  Lodar  ve ry  cobb ly  l oam,  30  Lo  70  pe rcen t  s lopes ,
and 20 percent  Rock outcrop.  The components of  the uni t  are so
in t r i ca te l y  i n te rm ing led  tha t  i t  i s  no t  p rac t i ca l  t o  map  them
separa t .e l y  a t  t he  sca le  used .  I nc luded  i n  th i s  un i t  a re  abou t  10
percen t  Lodar  ve ry  cobb ly  l oam,  3  to  30  pe rcen t  s lopes  on  h i l - l s i des ;
and  5  pe rcen t  Bo rvan t  cobb ly  l oam,  B  to  25  pe rcen t  s lopes ;  and  5
pe rcen t  Donnardo  s tony  l oam,  I  t o  25  pe rcen t  s lopes  on  a l -Luv ia l  f ans ,

Permeabi l i ty  o f  the Lodar  is  moderate.  Avai lab le water  capaci ty  is
abou t  L  to  1 .5  l nches  and  wa te r  supp ly ing  capac i t y  i s  2  to  4
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i nches .  E f fec t i ve  roo t i ng  dep th  i s  l - 0  t o  20  i nches .  The  o rgan ic
content of the surface layer is l- to 4 percent,. Runoff is medium and
the  haza rd  o f  e ros ion  i s  s l i gh t .  The  Rock  ou tc rop  cons i s t s  o f
exposures of  barren rock,  main ly  on escarpments and r idges.  This
un i t  i s  used  as  range land  and  fo r  w i l d l i f e  hab i ta t .

Donnardo Stony lo.n (Ddc).
This  very deep,  wel l -dra ined so i l  is  on a l luv ia l  fans.  The so i l  is

formed in  a l luv lum der ived dominant ly  f rom sandstone,  l imestone and
quar tz i te .  S lopes are medium in length and a. re convex.  fn  most
areas,  the present  vegetat ion is  main ly  grasses and shrubs.  Inc luded
in th is  un i t  are about  5 percent  Donnardo stony loam, I  to  25
percent  s lopes;  5  percent  Pharo very s tony loam, 3 to  l -0  percent
s lopes;  5  percent  Borvant  cobbly  loam, 2 to  8 percent  s lopes;  and 5
percent  Juab loam, 2 to  4 percent  s lopes.

Permeabi l i ty  o f  the Donnardo so i l  is  moderate ly  rap id.  Avai lab le
water  capaci ty  is  about  4.5 to  7 inches.  Water  supply ing capaci ty  is
6  to  9  i nches .  E f fec t i ve  roo t i ng  dep th  i s  60  i nches  o r  more .  The
un i t  i s  used  as  range land  and  w i l d l i f e  hab i ta t .

Pits-Drnps cornplex (PK) .

This  map uni t  consis ts  main ly  of  mine p i ts  and associated ta i l ing
dumps .  Un less  i t  i s  rec la imed ,  t h i s  un i t  genera l l y  p roduces  ve ry
l i t t l e  vege ta t i on  and  i s  seve re l y  l im i ted  fo r  mos t  uses .

106.6 PIan for protecting and redepositing existing soils.

Responee:

The  so i l s ,  ds  desc r ibed  above ,  i n  t he  p roposed  m in ing  a rea  a re
not  pr ime farmland so i ls  and are genera l ly  rocky and poor ly
developed.  I t  is  considered impract ica l  in  most  cases to  +he

*remove,  s tore and redeposi t  any
exis t ing so i ls  due to  the combinat ion of  th in ,  poor ly  developed
soiLs and steep s lopes surrounding the p i t .  When pract ica l ,  the
operator  wi I I  p lace topsoi l  in  bermed,  revegetated,  s tockpi les so
that  i t  can be redeposi ted dur ing rec lamat ion.

106. 7 Existing vegetativ€r communities.

Response:

The or ig ina l  permi t  appl icat ion conta ined an Envi ronmenta l
Assessment  fnput  repor t  prepared by Mr.  Benton M.  Smi th,  Range
Conservat ion is t  wi th  the F i l lmore Ranger  Dis t r ic t ,  F ish lake Nat ional
Forest .  A copy of  th is  repor t  is  inc luded in  Appendix  No.  1-1 of  th is
NOI. This Environmental Assessment Input report summarized the range
resource  w i th in  the  a rea ,  wh ich  was  p roposed  to  be  a f fec ted  by  the
min ing  ope ra t i on  and  desc r ibed  the  range  resou rce  as  fo l l ows :  "The
range  resou rce  w iLh in  the  a rea  wh ich  wou ld  be  a f fec ted  by  the
p roposa l  cons i s t s  o f  t he  fo l l ow ing :
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Approximate Acres

To ta l

230
30

200
7A

530

Range anal -ys is  records ind icate that  the sagebrush type produces
abou t  223  l bs /ac re  o f  a i r -d ry  fo rage .  Assuming  tha t  t he  fo rage  i s
a l l  ava i l ab le  to  l i ves tock  and  a l l ow ing  50  pe rcen t  u t i l i za t i on  o f
the  fo rage  on  the  su i tab le  sagebrush  t ype ,  t h i s  p roduces
approx imate ly  25 animal  un i t  mont .hs of  feed per  year ,  ox 5 percent
o f  t he  cu r ren t  g raz ing  ob l i ga t i on  on  the  Foo I  C reek  A l l o tmen t .
However ,  due  to  the  l ack  o f  ava i l ab le  wa te r  on  th i s  pa r t  o f  t he
a l l o tmen t ,  ca t t l e  a re  no t  ab le  to  fu l l y  u t i l i ze  the  fo rage  i n  th i s
d raw,  excep t  f o r  sho r t  pe r iods  fo l l ow ing  ra ins to rms .  Th i s  l - essens
the  impor tance  o f  t he  a rea  fo r  l i ves tock  g raz ing .

Range condit ions and grazing use are expected to remain relatively
unchanged in  the foreseeable fu ture except  for  natura. l - ,  successional
changes .  The  po ten t i a l  f o r  vege ta t i on  man ipu la t i on  to  improve  the
fo rage  p roduc t i on  i s  good ,  bu t  t he  po ten t i a l  t o  deve lop  wa te r  f o r
I i ves tock  on  t he  Na t i onaL  Fo res t  l and  i s  poo r . "

Mr .  Ben ton  M.  Smi th  fu r the r  repo r ted ,  "No  th rea tened  o r  endangered
p lan ts  a re  known  to  q rob ,  i n  t he  a rea . "

Vegetat ion Type

Su i tab le  sagebrush
Unsu i tab le  b rowse-sh rub
Unsu i tab le -p inyon -  j  un ipe r
Barren

Accord ing to
prepared by the
unit.s rnapped on
the  f o l l ow ing :

the  NRCS so i l  su rvey  o f  Fa i r f i e ld -Neph i  A rea ,  U tah ,
Un i ted  S ta tes  Depar tmen t  o f  Ag r i cu l t u re ,  t he  so i l

the area of  t .he present  and proposed quarry  inc lude

Condi t ion

Poor
Good
Poor

Rhf
Ldf
Ddc
P K

Rock  ou tc rop -Lodar  comp lex  (30  to  70  pe rcen t  s lopes )
Lodar -Rock  ou tc rop  comp lex  (30  to  70  pe rcen t  s lopes )
Donnardo  s tony  l oam (2  to  B  pe rcen t  s lopes ) , '  and
P i t s -Dumps  comp lex .

The  po ten t i a l  p lan t  commun i t y  on  these  so i l  comp lexes  i s  as
desc r ibed  by  the  U .  S .  Depar tmen t  o f  Ag r i cu l t u re  as  fo l l ows :

1 - .  Rh f  -  Rock  ou tc rop - toda r  comp lex  (30  to  10  pe rcen t  s lopes ) .
Th i s  un i t  i s  abou t  ?0  pe rcen t  Rock  ou tc rop  wh ich  cons i s t s  o f
exposures of  barren bedrock,  main ly  on escarpments and r i@s.
The  rema in ing  30  pe rcen t  o f  t he  un i t  i s  Lodar  ve ry  cobb ly
loam.  The  po ten t i a l  p lan t  commun i t y  on  the  Lodar  i s  abou t  65
percen t  pe renn ia l  g rasses ,  10  pe rcen t  f o rbs ,
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2.

and  25  pe rcen t  sh rubs .  Impor tan t  spec ies  a re :

B- l -uebunch wheatgrass
B lack  sagebrush
Nevada  b lueg rass
Sandberg  b lueg rass
Ind ian  r i ceq rass

Because  o f  t he  s teepness  o f  s lope
gtaz ing management  pract . ices are

a n d  t h e  s h a l l o w  d e p t h  o f  s o i l ,
p o o r l y  s u i t e d  t o  t h i s  u n i t .

s lopes ) .
is  about .  65 percent
20  pe rcenL  sh rubs .

Ld f  -  Lodar -Rock  ou tc rop  comp lex  (30  to  70  pe rcen t  s lopes ) .
The  po ten t i a l  p lan t  comnun i t y  on  th i s  so i l  i s  abou t  65  pe rcen t .
pe renn ia l  g rasses ,  10  pe rcen t  f o rbs ,  and  25  pe rcen t  sh rubs .
fmpor t .ant  species are:

B luebunch  whea tg rass
B lack  sagebrush
Nevada  b lueg rass
Ind ian  r i ceg rass

Because  o f  t he  s teepness  o f  s lope  and  the  sha l l ow  dep th  o f  so i l ,
g raz ing  managemen t  p rac t i ces  a re  poo r l y  su i ted  to  t . h i s  un i t .

Ddc -  Donnardo stony loam (2 to  B percent
The  po ten t i a l  p lan t  commun i t y  on  th i s  so i l
pe renn ia l  g rasses ,  15  pe rcen t  f o rbs ,  and
Impor tan t  p lan t  spec ies  a re :

Wyoming b ig sagebrush
B luebunch  whea tg rass
Ind ian  r i ceq rass

Th is  un i t  i s  su i t ed  to  range
con ten t  o f  rock  f ragmen ts .
Whi tmar wheatgrass,  s lender
communi ty  for  which seed or

seed ing .  The  ma in  I im i ta t i on  i s  t he
P lan ts  su i tab le  fo r  seed ing  i nc - l -ude
whea tg rass ,  and  spec ies  o f  t he  p lan t
s tock  i s  ava i l ab le .

4 ,  PK  -  P i t s -Dumps  comp lex .
Un less  i t  i s  rec la imed ,  t h i s  un i t  genera l l y  p roduces  ve ry  l i t t l e
vege ta t i on  and  i s  seve re l y  I im i ted  fo r  mos t  uses .

X06.8 Depth to groundwater, extent of overburden and geologic
sett ing.

Response:

The depth to  groundwater  level  is  measured on an approx imate
quar te r l y  bas i s  i n  t he  P lan t  wa te r  supp ly  we l l  (USGS we l l  number
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(C-14-3)33bbb-2) .  The depth to  water  leve1 recorded on March 35,  .1S99
2047  was  4$ .#46 .L  fee t  be low  the  l and  su r face  da tum o f  4 ,828  fee t .
The depth to  water  level -  has averaged 44.5 feet  be l -ow the land sur face
datum over  the per iod January 24,  1 ,994,  to  March 35,  +9992007.

The depth of  the overburden,  as ind icated by the Fai r f ie ld-Nephi
area soil  survey report, the type of soi l  map units j-n the area of the
Quarry  and actual  min ing exper ience var j -es f rom severa l  feet  to  zexo
feet .  In  many areas of  the Quarry ,  bare rock is  exposed wi th  l i t t le  or
no overburden present .

The l imestone beds mined at the quarry are of Cambrian Age. The beds
have been over turned and are near  ver t i -ca l ,  as shown in  the geologic
c ross -sec t i ons  i nc luded  i n  th i s  submi t ta l .  The  l imes tone  beds  a re
in te rbedded  w i th  phy l l i t i c  sha les  and  ca l ca reous  s i l t s tones .  The
strat igraphic  re la t ionships of  the I imestone and shale beds are shown
on  the  S t ra t i g raph ic  Co lumn,  F igu re  4 -1 -06 .1 -1 ,  p rev ious l y  re fe renced
in th is  sect ion of  the NOf.  The Dome L imestone Format ion,  re ferred to
as  L3  i n  t h i s  NOI ,  and  the  Swasey  L imes tone ,  re fe r red  to  as  the  L4
l imes tone ,  w i l I  be  the  p r i nc ipa l  l imes tone  resou rce  m ined  ove r  t he
l i fe  of  the Quarry .  The Whir lwind Shale,  re ferred to  as the 53 shale,
l i es  be tween  the  L3  and  L4  l imes tone  beds .  The  53  sha le  w i l l  a l so  be
mined.  The lowermost  shale,  the Pioche Format ion,  is  under la in  by the
Tint ic  Quar tz i te .  This  quar tz i te  has been mined on s i te  in  the past  by
the  Opera to r  f o r  use  as  a  s i l i ca  sou rce .  The  qua r t z i t e  i s  no t
present ly  mined,  but  may be mined in  the fu ture as a supplementa l
sou rce  o f  s i l i ca .

106.9 Proposed location and size of ore and waste stockpiles,
tailings facilities and water storage/treatment ponds.

Response:

There  a re  no  ta i l i ngs  fac j - l i t i es  o r  wa te r  s to rage / t rea tmen t  ponds
loca ted  on  the  Quar ry  s i t e .

The l imestone and shale mined f rom the Quarry  are t ranspor ted by
conveyo r  to  a  cen t ra l  s to rage  a rea  and  s tacke r  l oca ted  ad jacen t  t o
the  P lan t .  The  l oca t i on  o f  t h i s  s to rage  a rea  i s  shown  on  the  Sur face
Fac i l i t y  -  P lan t  Map  inc luded  i n  Append ix  No .  4  o f  t h i s  NOI .

T.he-.'":*er*i e
ou t -o f -p i t  was te  rock  d i sposa l  a rea  has  been  cons t rucLed

adjacent  to  and west  o f  the present  crusher
and  conveyo r  be l t  I i ne .  The  was te  s tockp i l e  eg ins  a t  an
el -evat ion of  about  5,380 feet ,  extends downslope to  an e levat ion of
about 5,L25 +e---gr-+6pfeet, and contains approximateLy 405,000 cubic
yards of material.  The r*asbe--stockpile wil l

#€et- . -+*d u l t imate ly  extend approx imate ly  2,500 feet  to  the southwest
f rom the present  conveyor  bel t  l ine and wi l l  have a capaci ty  of
approx imate ly  1,000,000 cubic  yards.  Pond #7 accepts a l l  runof f  f rom
t,he s tockpi le .  106-21



R6417-4-107. Otrreration Fractices.
10?.1 Public safety and welfare.

10?.1.11 Closing or gruarding of shafts and tunne1s.

Response:

There are no shaf ts  or  tunnels  known to the Operator  to  ex is t  wi th in
the Proposed Permi t  Boundary.

LO7 . t .L2 Disposal  o f  t rash.

Response:

Waste material at the Leamington Plant and Quarry, depending on the
na tu re  o f  t he  ma te r ia l ,  i s  d i sposed  o f  by  a  va r ie t y  o f  genera l l y
accep tab le  p rac t i ces  as  desc r ibed  be low :

MATERIAL DISPOSAL METHOD
Used  o i l

Heavy  g reases

So lven ts
(Sa fe t y  K leen )

Pa in t  was tes
(Van 9Vaters and Rogers)

P rocess  was te  wa te r
Storm hrater

Scrap meta l  and
empty drums

Of f i ce  was te  and
Genera l  t r ash

Used  re f rac to ry
mate r ia l

P lan t  sweep ings
From pavement sweeper

Fabr i c  f i l t e r  dus t
co l l ec to r  bags

Of f s i t e  d i sposa l  by  commerc ia l  recyc le r
(  Sa fe ty  K leen )

Of f s i t e  d i sposa l  by  commerc ia l  recyc le r
(Sa fe t y  K leen  )

O f f s i t e  d i sposa l  by  commerc ia l  recyc le r

O f f s i t e  d i sposa l  by  commerc ia l  recyc le r

Used  fo r  coo l i ng  i n  on -s i t e  m i l l s
Grant.ed \ ' f f iNon-Discharge

Status"  by Utah Depar tment  of
Env i ronmen ta l  Qua l i t y  D iv i s ion  o f  Wate r
Qua I i t y .

O f f s i t e  d i sposa l
(S*eese*.-Western Meta1 Salvage)

M i l l a rd  Coun ty  Land f i l l
( hau lage  by  de l ta  ga rbage  se rv i ce )

Recycled through the k i ln  as raw
mate r ia l  (No  ch rome b r i ck )

Recyc led  th rough  the  k i l n .

Juab  Coun ty  Land f i l l
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Biodegradable vegetation material that has been grubbed and cleared from
the  Quar ry  s i t e  may  be  bu r ied  i n  t he  was te  rock  d i sposa l  a rea .  Ma te r ia l s
tha t  can  be  sa l vaged ,  i nc lud ing  t i r es ,  me ta l ,  e t c . ,  a re  rec la imed  and
transpor ted of f  s i te  for  d isposal  by a commerc ia l  recyc ler .  For  example,
waste o i ls  are co l lected and p icked up by a contractor  and t ranspor ted of f
s i t e  f o r  recyc l i ng .

All  hazardous materials are stored and handled appropriately. They are
clearly labeled, stored in designated locations, and disposed of within 180
days, Hazardous wastes are stored in the Universal Waste Storage Building
next to the Control Center and in a designated storage shed next to the
crusher .  The fac i l i ty  co l ies wi th  an approved Spi l l  Prevent ion Contro l
and Countermeasures PIan (SPCC) which requires that specif ic operatlng
procedures, cont,rol measures, and countermeasure plans be fol lowed.

10?.1.13 Plugging or capping of dritJ., core holee.

Response:

AI I  dr i l l  and core holes,  except  for  b last  ho les,  are p lugged or  capped
immediate ly  af ter  dr i l l ing.  The locat ions of  known dr i l l  ho les are shown on
the Geologic  Contro l  Map inc luded in  Appendix  No.  I  o f  th is  NOI.  There are
four  moni tor  wel ls  (SWDA-l - ,  SWDA-2,  SWDA-3 and SWDA-S) Iocated in  the
Quarry that have not been plugged. These monitor wells are st i l l  in use and
are enclosed by a meta l  surround and locked.  The Operator  is  not  aware of
any other  dr i l1  or  core holes located wi th in  the Proposed Permi t  Boundary
that have not been properly plugged or capped. If  a hole is located, in the
future,  that  has not  been p lugged or  capped,  the Operator  wi l l  not i fy  the
Div is ion and p lug the hole in  accordance wi th  appl icable ru les and
regulat  ions .

107.1.14 Posting of appropriate warning sigma.
Response:

The Operator  wi l l  post  s igns around the Proposed Permi t  Boundary
advising the public the property is owned by Ash Grove Cement Company and
is  the  s i t e  o f  a  qua r ry  ope ra t i on .

Add i t i ona l I y ,  t he  Opera to r  w i l l  mark  the  l oca t i on  o f  t he  P resen t
Dis turbance L imi t  Boundary by the use of  s tee l  T-posts  dr j .ven in  the
ground.  A p iece of  whi te  PVC pipe wi l l  be p laced over  the T-posts  to
inc rease  v i s ib i l i t y .  Th i s  w i l l -  p rov ide  a  v i s ib le  l i ne -o f - s igh t  mark ing  o f
the Present  Dis turbance L imi t  Boundary.

Wi t .h in  the Present  Dis turbance L imi t  Boundary,  the Operator  a lso has
posted s igns in  the act ive Quarry  area to  hrarn of  b last ing and other  s i te-
speci f ic  condi t ions.  Dangerous h ighwal l  warn ing s igns have been posted
wherever  they are considered safe to  insta l l .

107 .1.15 Construction of berms, fences and/or barriers.
Response:

Berms ,  f ences  and /o r  ba r r i e rs  a re  cons t ruc ted  as  requ i red  by  the  M ine
Safety  and Heal th  Admin is t rat ion (MSHA) pursuant  to  the Federa l  Mine Safety
and Heal th  Act  o f  1-977 and at  such other  locat ions that  may be requi red by
the  D iv i s ion  fo r  sa fe ty  pu rposes .
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LOl .2 Drainages.

Response:
There are two smal l  in termi t tent ,  rocky s t ream beds located wi th in

the Proposed Permi t  Boundary.  These st ream beds dra ined in to the
Sevier  River  pr ior  to  the conduct  o f  min ing and manufactur ing
act iv i t ies.  Any-Al f  runof f  f rom present ly  d is turbed areas wi th in  the
Proposed Permit Boundary

is  channeled in to and reta ined bv
€-i-r(-seven exist ing sediment ponds.

An},-All  runoff from the area immediately west of the rock storage
faci l i ty wetrld f lows down stream and @

be measur ing  app rox ima te l y  4 ,L3  su r face  ac res  i n  s i ze .

@Ln{'worked with the State of Utah Department of
Environmental Quality, Division of Water Quality (DEQ) t,o €-i-{ i- i-ng
size and permitt**q this pond= Design
calculations for this pond have been included in Appendix L3 of this
NOr .  - *
ye*r--3OS?--She-

zg---gn+r, .

107.3 Eros ion contro l .
Response:

Operat ions sha1l  be conducted in  a manner  such that  sediment  f rom
d is tu rbed  a reas  i s  adequa te l y  con t ro l l ed .  The  Opera to r  w i l l  u t i l i ze
appropr ia te eros ion contro l  measures,  inc lud ing but  not  I imi ted to ,
the use of  s i l t  fenc ing,  s t raw or  hay bale check dams,  rock check dams
and/or  rock r iprap drop s t ructures to  contro l  eros ion in  d is turbed
areas .  Typ i ca l  p ro f i l es  and  c ross -sec t i ons  i l l us t ra t i ng  the
insta l la t ion of  these measures and st ructures are shown in  F igures 4-
1 -07 .3 -1  t h rough  4 -107 .3 -4  i n  t h i s  sec t i on  o f  t h i s  NOI .

LO? .4 Deleterious material.
Reeponse:
There is  no deleter ious or  potent ia l ly  de leter ious mater ia l  known to

ex is t  wi th in  the area to  be mined that  wi l l  be removed and would
resuL t  i n  adve rse  env i ronmen ta l  a f fec ts .  Hand l i ng ,  d i sposa l ,  and
storage of  de leter ious mater ia ls  used as par t  o f  operaLions are
d i scussed  i n  Sec t i on  1 .07 .  1 .  12  .

107 .5  So i l s .

Response:

As  d i scussed  i n  Sec t i on  R647-4 -L06 .5  o f  t h i s
are th in  to  absent ,  cobbly  to  pebbly ,  and for
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TIGURE 4-LO7.3-1 - STRAV{ OR IIAY EAI.E CIIECK DA}l!
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FIGURE 4-10?.3-2 - R@K CITECK DAI'
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FTGURE 4-107.3-3 - TYPfCAL ROCK RTPBiAP DROP SIRUCTUAE - PROEXIJE VrEIc
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FTGURE 4-107.3-4 TYPTCAL ROCK RIPERAP DROP STRUCTT'RE CROSS
sEcTroN vrEw
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are  poo r l y  su i ted  fo r  ag r i cu l t u ra f  use .  U t i l i za t i on  o f  t he  ex i s t i ng
so i l s  i s  f u r the r  l im i ted  by  the  s teepness  o f  t he  s lopes  and  l ow
moisture condi t ions.  The Operator  does not  be l ieve i t  is  pract ica l ,
i n  mos t  cases ,  t o  remove  and  s to re  topso i l  f o r  use  i n  f u tu re
rec lamat ion .  Add i t i ona l l y ,  t he  l ong  te rm na tu re  o f  t he  Quar ry
operat ion could requi re s torage of  any topsoi l  that  was removed for
ex tended  pe r lods  o f  t ime ,  i , e .  up  to  20  yea rs  o r  more .  A l though  any
des i rab le  phys i ca l  cha rac te r i s t i cs  o f  t he  topso i l  wou l -d  rema in ,
s to rage  o f  t opso i l  f o r  ex tended  pe r iods  wou ld  resu l t  i n  a  s te r i l e
med ium,  due  to  Loss  o f  t he  m ic rob ia l  assemb lage .  To  the  ex ten t
pract icable,  the Operator  wi l l  remove sui tab le topsoi l  and store i t
i n  a  s tab le  cond i t i , on  so  as  to  be  ava i l ab le  fo r  rec lamat ion .

107, 6 Concurrent reclanation.

Response:

Due t ,o  the open p i t  nature of  the Quarry  operat ion and long- term
mining in  a re la t ive ly  conf ined area.  concurrent  rec lamat ion of  the
act ive p i t  is  not  pract ica l .  Areas that  have been d is turbed but  are
no t  rou t . i ne l y  o r  cu r ren t l y  u t i l i zed  sha l l  be  kep t  i n  a  sa fe ,
env i ronmen ta l l y  s tab le  cond i t i on  and  p ro tec ted  f rom e ros ion .
Dur ing operat ions,  the Operator  wi l l  rec la im other  d is turbed areas,
such  as  d r i l l  s i t es ,  roads r  e t c .  when  they  a re  no  l onger  needed .
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R64?-4-108. HoIe Plugging Requireroents.

108.1.11 Sett ing a nonnretal l ic perrnapl,ug.

Response:

A11 holes,  except  b last  ho1es,  dr i l l -ed by the Operator  wi th in  the
Proposed Permi t  Boundary wi l l  be p lugged or  capped in  accordance
w i th  the  D iv i s ion ' s  requ i remen ts .

108. 1. 12 Til lab].e farrnland.

Response:

There is  no t i l lab le farmland located wi th in  the Proposed Permi t
Boundary .

108.2 Dri l l  hoLes ttrat encounter water.

Response:

A Geologic  Contro l  Map was prepared for  th is  NOI to  show the
loca t i on  o f  d r i l l  ho les  comp le ted  on  the  Quar ry  s i l e .  Th i s  map  i s
i nc luded  i n  Append ix  No .  B  o f  t h i s  NOI .  Th i s  map  a fso  shows  the
loca t i ons  o f  mon i to r  we I l s ,  p iezomete rs ,  t he  P lan t  wa te r  supp ly
we I I ,  su rvey  con t ro l  po in t s ,  so i l -  samp le  l oca t i ons ,  ou tc rop  po in t s
and  o the r  i n fo rma t ion .

Dr i l l  hoJes  i n  t he  Quar ry  a rea  do  no t  t yp i ca l l y  encoun te r  any
apprec iab le  amoun ts  o f  wa te r ,  o the r  t han  pe rco la t i on  f rom the
su r face .  The  e leva t i on  o f  t he  ac t i ve  qua r ry  i s  cu r ren t l y  a t  and
above  the  l eve l  o f  t he  c rushe r ,  a t  5 ,380  fee t  above  sea  l eve l .  The
e leva t i on  o f  t he  p roposed  f i na l  p i t  f l oo r  o f  t he  Quar ry  i s
p ro jec ted  to  be  a t  app rox ima te l y  5 ,220  fee t .  Th i s  p laces  the  f i na l
p i t  f l oo r  cons ide rab l y  above  the  no rma l  wa te r  t ab le  l eve l  i n  t he
v i c in i t y  o f  t he  Quar ry .  The  wa te r  we l l  t ha t  supp l i es  the  P lan t  i s
l oca ted  a t  a  su r f ace  e l eva t i on  o f  4 ,828  f ee t  ( t . op  o f  cas ing ) .  The
wa te r  l eve l  i n  t h i s  we l l  i s  measured  on  an  app rox ima te  qua r te r l y
bas i s .  The  wa te r  va r i es  f rom 53  fee t  be low  the  top  o f  t he  cas ing
(4 ,775  fee t  above  sea  l eve ,L )  t o  45  fee t .  be low  the  top  o f  t he  cas ing
14 t ' 183  f ee t  above  sea  ] eve l )  .

108 .2 .11  A r tes ian  f l ow .

Response:

No ar tes ian  f low has  been encountered  in  any  o f  the  dr i l l  o r  core
h o l e s  c o m p l e t e d  w i t h i n  t h e  P r o p o s e d  P e r m i t  B o u n d a r y .
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108.2. 12 Signif icant nonartesian f low.

Response:

No s ign i f icant  non-ar tes ian f low has been encountered in  any of
the dr i l1  or  core hol -es completed wi th in  the Proposed Permi t
Boundary .  Any  ho le  tha t  encoun te rs  s ign i f i can t  amoun ts  o f  non -
a r tes ian  wa te r  w i l I  be  p lugged  by  the  Opera to r  i n  acco rdance  w i th
the  D l v i s i on ' s  r equ i remen ts .

108 .2 .  12 .  111S0- foo t  cemen t  p l ug .

Response:

Ho les  tha t  encoun te r  s ign i f i can t  amoun ts  o f  non -a r tes ian  f l ow
shal l  be p lugged by p lac ing a 50 foot  cement  p lug immediate ly  above
and  be low  the  aqu i fe r  ( s )  , '  o r

108 .2 .12 .112  F i l l i ng  f rom bo t tom up .

Response:

Ho les  tha t  encoun te r  s ign i f i can t  amoun ts  o f  non -a rLes ian  f l ow
sha l ]  be  p lugged  by  f i l l i ng  f rom the  bo t tom up  ( th rough  the  d r i l l
s tem)  w i th  a  h igh -g rade  ben ton i te /wa te r  s lu r r y  m ix tu re .  The  s lu r r y
sha l l  have  a  Marsh  funne l  v i scos i t y  o f  a t  l eas t  50  seconds  pe r
qua r t  p r i o r  t o  t he  add ing  o f  any  cu t t i ngs .
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R64?-4-109 Impact Assessment.
109.1 Surface and groundwater systems.

Response:

The proposed min ing operat ions are not  expected to  impact  e i ther
the  su r face  o r  t he  g roundwate r  sys tems .  Su r face  f l ow  i s  m in imum on
the  Quar ry  s i t e .  Mos t  su r face  f l ow  in f i l t r a tes  rap id l y  as  a  resu l t
o f  t he  rocky  na tu re  o f  t he  s i t e .  The  P lan t  i s  l oca ted  i n  t he  mou th
o f  a  sma l l  wa te rshed  tha t  has  an  a rea  o f  1 .  1  square  m i les .  Any
runo f f  f r om the  Quar ry  s i t e  and  P lan t  i s  co l l ec ted  i n  a  se r ies  o f
sediment  ponds and a l lowed to evaporat ,e .  These sediment  ponds and
assoc ia ted  d i ve rs ion  s t ruc tu res  were  cons t ruc ted  so  as  to  a1 low  ou r
operat ion to  be Granted "Tota l  Conta inment  Status"  by the Utah
Depar tmen t  o f  Env i ronmen ta l  Qua l i t y ,  D i v i s ion  o f  Wate r  Qua l i t y .
Upon  cessa t i on  o f  m in ing  ac t i v i t i es  and  as  pa r t  o f  t he  rec lamat ion
p lan  as  ou t l i ned  i n  th i s  NOI ,  t hese  sed imen t  ponds  w i l l  be
rec la imed .  A Iso ,  i t  shou ld  be  no ted  tha t  no  m in ing  i s  p roposed  in
the  aL luv ia l  va l l ey  o f  t he  Sev ie r  R ive r .

As  d i scussed  i n  Sec t i on  R641 -4 *108 .
located considerably  below the level  o f
and  the  p roposed  leve l  o f  t he  f i na l  p i t

2 ,  t he  g roundwate r  l eve1  i s
the current  Quarry  operat ions
f l oo r  a t  5 ,220  f ee t .

1O9.2 State and federal threatened and endangered species

Response:

There  a re  no  S ta te  o r  f ede ra l l y  l i s ted  th rea tened  o r  endangered
spec ies  known  to  ex i s t  w l th ln  the  P roposed  Perm i t  Boundary .  Dana  I .
Na11 ,  D i s t r i c t  W i l d l i f e  B io l og i s t  w i t . h  t he  U .  S .  Fo res t  Se rv i ce ,
F i sh lake  Na t iona l  Fo res t ,  F i l - lmore  Ranger  D is t r i c t  (USFS)  p repa red  a
repo r t  i n  Sep tember  L994  en t i t l ed  "B io log i ca l  Assessmen t  f o r
Th rea tened ,  Endangered .  and  P roposed  Spec ies  fo r  t he  P roposed  Ash
Grove  Cemen t  P lan t  Expans ion " .  A  copy  o f  t h i s  repo r t  i s  i nc luded  i n
Append ix  No .  12  o f  t h i s  NOI .

The  pu rpose  o f  t h i s  b io log i ca l  assessmen t  was  to  ana lyze  and
evaLua te  the  po ten t i a l  e f f ec ts  o f  Ash  Grove ' s  p roposa l  t o  expand  i t s
ex is t . ing operat ions to  inc lude approx imate ly  L45 acres of  land that  a t
tha t  t ime  was  Na t iona l  Fo res t  Sys tem l -ands .  Ash  Grove  ob ta ined  t i t l e
to  these  l ands  i n  t he  summer  o f  L99B in  a  l and  exchanse  w i th  the  U .S .
F o r e s t  S e r v j - c e ,  I t  i s  a s s u n r e d  t h a t  t h e  p - r o p o s e d  d e v e l o p m e n t  o f  t h e
p i t ,  i n c J u d i n g  t h e  3 1 - a c r e  e x p a n s i o n  o f  t h e  s o u t h w e s ' t  p j t ,  w i I l  h a v e
n o  a d v e r s e  e f f e c t s  o n  b i o l o q i - c a l  r e s o u r c e s .

NaI l  s t a tes ,  i n  Sec t . i on  V I I .  De te rm ina t i on ,  o f  t he  B io l og i ca l
Assessmen t  repo r t :  "As  a  resu l - t  o f  t h i s  assessmen t  i t  i s  my
profess ional  determinat ion that  the proposed Ash Grove Cement  Plant
expans ion  w i l l  have  no  e f fec t  on  the  pe reg r ine  fa l con ,  ba ld  eag le ,  o r
M e x i c a n  S p o t t e d  O w ] .  " 109 -1



The Bio log ica l  Assessment  repor t  incLudes a response in  Sect ion I I I
Consul ta t ion To Date,  which was received f rom Rober t  G.  Valent ine,
D i rec to r  o f  t he  U tah  D iv i s ion  o f  V ' l i l d l i f e  Resources .  Th i s  response
s ta tes  " fmpac ts  to  w i l d l i f e  f rom th i s  p ro jec t .  as  i t  i s  desc r ibed
should be min imal .  The adjacent  area is  a l ready heavi ly  d is turbed by
the adjacent  min ing operat ions.  The geomorphology of  th is  area is
steep and rocky,  adding to  the lack of  su i tab le habi ta t  for  most
w i l d l i f e  spec ies .  "

The Bio log ica l  Assessment  repor t  a lso inc ludes a response,  in
Sec t i on  I I I  Consu l ta t i on  To  Da te ,  f rom Rober t  D .  W i l1 iams ,  Ass i s tan t
F ie l d  Supe rv l so r  f o r  t he  U .S .  F i sh  and  W i l d l i f e  Se rv i ce (USFWS) .  Mr .
Wi lL iams stated,  "The U.  S.  F ish and Wi ld l i fe  Serv ice advises that  no
l is ted threatened or  endangered species are known to occur  on the
p ro jec t  s i t e .  "

As  pa r t  o f  i t s  b io log i ca l  assessmen t ,  t he  USFS sea rched  the  U tah
Natura l  Her i tage Program's Sensi t ive Species Database for  occurrences
of  specia l  s ta tus species that  may occur  wi th in  the proposed expansion
a rea .  The  B io log i ca l  Assessmen t  repo r t  s ta tes ,  "The  resu l t s  o f  t h i s
search ind icated that  the database does not  conta in any in format ion
rega rd ing  spec ia l  s ta tus  spec ies  fo r  t he  p roposed  expans ion  a rea . "

109.3 Exist ing soil  resources.

Response:

Ex i s t i ng  so i l  r esou rces  a re  d i scussed  i n  Sec t i on  R647 -4 -106 .5  o f
th i s  NOI .  Fo r  t he  reasons  p rev ious l y  s ta ted ,  no  topso i l  w i l I  be
salvaged or  s tored unless i t  is  considered pract ica l .

X09.4 Slope stabil i ty, erosion control, air quali ty.

Response:

The Operator  conducted an invest igat ion of  t ,he s lope stabi l i ty  o f
the ex is t ing quarry  in  November 1997.  A copy of  the repor t  ent i t led
" fn i t i a l  Eva lua t i on  H ighwa l l  S lope  S tab i l i t y  Hank  A l l en  Quar ry "
prepared by Dr .  Ben L.  Seegmi l ler  o f  Sal t  Lake Ci ty ,  Utah is  inc luded
in  o f  Append ix  No .  L5  o f  t h i s  NOI .

Regard ing s lope stabi l i ty ,  the repor t  concluded:
o  S lope  undercu t t i ng  d i scon t i nu i t i es  were  no t  f ound .
o Rock mass st rength in  the l imestone is  very h igh.
o  Rock  mass  s t reng th  i n  t he  sha les  i s  modera te  to  l ow .
o  Groundwate r  p ressu r i za t i on  i s  p robab ly  absen t .
o  S l -ope  ang les  o f  63 .4  deg rees  (2 : I )  may  be  s tab le  i n  l imes tone .
.  S lope  ang les  o f  45  deg rees  (1 :1 )  may  be  s tab le  i n  sha le .
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B a s e d  u p o n  t h e  r e s u l t s  f r o m  t h i s  i n i t i a l  s t u d y ,  t h e  o p e r a t o r
d e s i g n e d  t h e  s l o p e  a n g l e s  o f  t h e  q u a r r y  h i g h - w a l l s  t o  b e  6 3 . 4  d e g r e e s
( 2 : 7 )  i n  l i m e s t o n e  a n d  4 5  d e g r e e s  ( 1 : 1 )  i n  s h a l e .  A 1 1  e n d - w a l l s ,
r e g a r d l e s s  o f  t h e  m a t e r i a l -  w e r e  d e s i g n e d  t o  b e  4 5  d e g r e e s  ( 1 : L ) .

T h e  o p e r a t o r  c o n t r a c t e d  a n  a d d i t i o n a l  h i g h w a l l  s l o p e  s t a b i l i t y
i n v e s t i g a t i o n  i n  S e p t e m b e r  2 0 0 1 .  A  c o p y  o f  t h e  r e p o r t  e n t i t l e d
" H i g h w a I l  S t a b i l i t y  E v a l u a b i o n ,  U l L i m a t e  P i L  S l o p e  A n g I e s ,  H a n k  A l i e n
Q u a r r y  -  L e a m i n g t o n  P l a n t ,  C e n t r a L  a n d  N o r t h e a s t  B l o c k  P i t . s ,  ' J u a b  a n d
M i l l a r d  C o u n t i e s ,  U t a h "  p r e p a r e d  b y  S e e g m i l l e r  I n t e r n a t i o n a l ,  i s
i n c l u d e d  i n  A p p e n d i x  N o .  1 6  o f  t h i s  N O I .

T h e  r e p o r l  m a k e s  l h e  f o l l o w i n g  r e c o  e n d a t i o n s :
r  T h e  C e n t r a l  P i t  S o u t h  S l o p e  s h o u L d  b e  c o n s t r u c t e d  w i t h  t h r e e

s t e p - o u t s  ( a t  5 , 8 0 0 - ,  5 , 5 8 0 - ,  a n d  5 , 4 0 0 -  f e e t ) L o  m i t i g a t e
s a f e t y  c o n c e r n s

r  I n t e r r a m p  s l o p e  a n g l e s  o f  0 .  5 :  1  (  6 3 .  4  "  )  m a y  b e  s t a b l e  i n
l i n e s t o n e  ( L 3  &  L 4 ) i f  b l a s t  d a m a g e  r e d u c t i o n  c a n  b e
i m p l e m e n L e d  a n d  r o c k f a l l  p r e v e n t i o n  i s  s u c c e s s f u l .

r  W h e e l e r  S h a l e  ( 5 4  )  m a y  b e  s t a b l e  w i t h  1 : 1  ( 4 5 ' )  s l o p e s ,  a n d
C h i s o l m  F o r n a l i o n  ( S 1 ,  5 2 )  m a y  b e  s t a b t e  w i t h  2 : 1  ( 2 6 . 6 " )
s  l o p e s  .

?sm-,

The p i . t  has been designed largely  accord ing to  the recommendat ions
de ta i l ed  i n  t he  h ighwa l l  s tab i l i t y  i nves t i ga t i on .  S tep -ou t  benches
a re  p l anned  a t  t he  5 ,800 - ,  5 ,500 - ,  and  5 r300 -  f oo t  e l eva t i ons .  The
lowes t  s tep*ou t  bench  i s  100  fee t  l ower  than  wha t  i s  reco  ended  in
the Seegmi l ler  In ternat ional  repor t ,  but  th is  bench is  not  p lanned for
Lo  be  comp le ted  un l i l  a t  l eas t  2Q25 .  The  p rec i se  l oca t j -on  o f  t h i s
l -owes t  s tep -ou t  bench  may  be  ad jus ted  pend ing  resu l t s  o f  f u tu re
ana l yses .  A I I  p i t  des lgn  changes  ( i f  necessa ry )  w i l l  be  f i l ed  w i t h
t. h e D i v i s i o n . Res++I€+*trem--€hese--eei*di+s--r*.i*L**}}e*l--€es*ad+i€=Le+a*

i-r+t-o'-g ,------+l+

w-i-t-h-+he-&i+.is|en-

The  Opera to r  w i l I  use  app rop r ia te  measures ,  such  as  fab r i c  f ences ,
check  dams ,  e t c . ,  t o  con t ro l  e ros ion .  The  Ope ra to r  p resen t l y  uses  a
wa te r  t ruck  and  a  sp r ink le r  sys tem to  con t ro l  f ug i t i ve  dus t  em iss ions
f rom access and haul  roads in  the Quarry .  The fac i l i ty  operates under
an  app roved  T i t l e  V  Opera t i ng  Perm i t  (#2300015002)  i ssued  by  the  U tah
D iv i s i on  o f  A i r  Qua l i t y .

T h e  O p e r a t o r  l i m i t s  a c c e s s  t o  t h e  P l a n t  a n d  Q u a r r y  o p e r a t i o n s  f o r



publ ic  safety .  The Operator  has marked the boundary of  the Present
Dis turbance L imi t  to  make iL  more v is ib le  to  the publ ic .  The operator
w i l l  a l so  pos t  s igns  a long  the  pe r j -me te r  o f  t he  P roposed  Perm i t
Boundary to  adv ise the publ ic  o f  the Quarry  operat ions.

109.5 Proposed mit igation of inpacts.

Response:

No  add i t i ona l  m i t i ga t i on  i s  p roposed .
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R647-4-110. Reclamation PIan.
110.1 Current land use and propoaed poat-uining land use.

Responee:

The current  land use for  the Plant  and Quarry  areas wi th in  the
Presen t  D is tu rbance  L im i t  i s  i ndus t r i a l / commerc ia l .  Spec i f i ca l l y ,  t he
current land use is mining for the area included in the exist ing Quarry
operat ions and is  manufactur ing for  the area inc luded in  the ex is t ing
Pl-ant  operat ions.  ?he current  land uses for  lands outs ide of  the
Present  Dis turbance L imi t ,  but  wi th in  the Proposed Permi t  Boundary is
range land ,  wh ich  i nc ludes  l i ves tock  g raz ing ,  and  use  by  w i l d l i f e .

The proposed post -min ing land uses for  a I I  d is turbed lands are
range land ,  wh ich  i nc ludes  I i ves tock  g raz ing  and  use  by  w i l d l i f e .

LlO.2 Manner and extent of reclamation.

Response:

ROADS

A11 roads except for the loop that extends north from Highway 132 to
the ra i l road ( the Nor th road -  1 , .2  acres)  and a road that  extends south
f rom Highway 132 to the Quarry  ( the South road 4 acres)  wi l l  be
removed,  r ipped and rec la imed.  These shor t  road segments wi l l  be le f t
f o r  p rope r t y  access  a f te r  ope ra t i ons  cease .

HTGI{ITATI,S

Dur ing  the  p rocess  o f  m in ing ,  when  a  h ighwa l l  o r  end  wa l l  has  been
cons t ruc ted  i t  i s  d ressed  and  s tab i l i zed  by  d ragg ing  a  heavy  cha in
across the face to  remove any loose debr j -s .  A three (3)  foot  h igh berm
is constructed on the edge of  the bench be- l -ow the rock wal l  to  catch
and  con ta in  any  l oose  ma te r ia l .  Once  a  h ighwa l l  o r  end  wa l l  has  been
s tab i l i zed  i t  w i l l  no t  be  d i s tu rbed  any  fu r the r .  F ina I  s tand ing
h ighwa l l s  and  end  wa l l s  w i l l  be  l e f t  t o  p rov ide  po ten t i a l  hab i ta t  and
cove r  fo r  rap to rs  and  o the r  w i l d l i f e  spec ies .  H ighwa l l s  i n  ] imes tone
wi l l  not  exceed s lopes of  2V: lH,  h ighwal ls  in  54 shale wiL l  not  exceed
s lcpes  o f  1H :1V ,  and  h ighwa l l s  i n  51  and  52  sha les  w i l l  no t  exceed
s lopes  o f  2H :21V.

POIIDS E DRAINAGES

AI I  su r face  wa te r  d i ve rs ion  s t ruc tu res  and  sed imen t  ponds  sha l l  be
removed and the areas reclaimed. Pond embankments that were constructed
wi l l  be removed to a l low natura l  dra inage systems to be re-establ ished.
Pond  #1  wh ich  i s  l oca ted  i n  t he  qua r ry  w i l l  be  f i l l ed  w i th  was te  rock
to  the  l eve l  o f  t he  f i na l  p i t .  f l oo r .
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PIT ETPOR

Although prev ious ly  approved submit ta ls  of  th is  NOI speci f ica l ly
mentioned that no efforts would be made to revegetate t.he f loor of the
Pit, the operator wil l  attempt to revegetate a port ion of the pit f loor
as par t  o f  rec lamat ion,  The area to  be revegetated wi l l  be at  least
equal to the increase in acreage between the previously approved and
proposed  p i t  f l oo r  a reas .  Thus ,  s ince  the  p rev ious l y  app roved  p i t
f loor  was approved to reach approx imate ly  46 acres wiLhout  requi r ing
revegecat ion '  i f  the p i t  f loor  reaches i ts  maximun area of  i .14 acres,
the operator  wi l l  a t tempt  to  revegetate a to ta l  o f  68 acres of  the p i t
f loor. The areas selected for revegetation wil l  be those considered to
be most  economical  to  revegetate,  have the great .est  chances for
success '  and have the lowest  potent ia l  t .o  exacerbate sediment  runof f .
Pr ior  to  revegetat ion,  crushed rock on the p i t  f loor  wi l l  be amended
wi th organic  mater ia l ,  roughened,  and revegetated wi th  a seed mixture
as  shown  in  Tab le  4 -110 .1  o r  app roved  by  the  D iv i s ion  a t  t he  t ime  o f
seed ing .

T'iilASTE ROCK STORAGE AREAS

The proposed waste rock s tockpi le  wi l l  be constructed to  be a s table
s lope  o f  1 .5H : l vapp re*@ and  w i l l  cove r  29 .0  ac res .
Runoff and erosion wil l  be managed by surface roughening, mulchinq, and
revege ta t i on .  P r io r  t o  revege ta t i on ,  t h i s  a rea  w i l l  be  cove red  by
f i ne -g ra ined  so iL  ma te r ia l  ob ta ined  f rom the  s to raEe  s tockp i l e  a rea
located jusL north of the waste rock stockpile. Soil  amendments may be
added in  order  to  increase the organic  content  o f  the so i l  and thus
improve revegetat ive success.  The waste rock p i le&€ wi l l  be re-
vege ta ted  by  seed ing  w i th  a  seed  m ix tu re  as  shown  in  Tab le  4 -110 .1  o r
app roved  by  the  D iv i s ion  a t  t he  t ime  o f  seed ing .

Approx ima te l y  2 .75  m i l l i on  cub ic  ya rds  o f  was te  rock  w i ]1  be
generated whi le  min ing the Southwest .  P i t .  For  the next  severa l  years
of  operat ion,  approx imate ly  85,000 cubic  yards of  addi t ional  wast .e  rock
w i l l  be  s tockp i l ed  a t  t h i s  l oca t i on  annua1 ly .  Even tua l l y ,  add i t i ona l
s to rage  l oca t i ons  w i l I  be  requ i red ,  wh ich  w i l l  be  submi t ted  fo r
app rova l  i n  upda ted  ve rs ions  o f  t h i s  NOI .
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110.3 Surface facilities to be J.eft as part of postnining land
ug€ .

Response:

A l l  f ea tu res  such  as  bu i l d ings ,  roads  (excep t  f o r  two  d i scussed
above) ,  pads  r  o t  o the r  s t ruc tu res  w i l l  be  removed  and  the  a reas
rec la imed  du r ing  the  f i na l  rec lamat ion  p rocess .

110.4 Description of the treatment, location and disposition of any
deletsrious or acid-forcming material's generated and left on-site,
including a map showing the location of Euch materials upon the
completion of reclamation.

Response:

T h e r e  a r e  n o  d e l e t e r i o u s  o r  a c i d - f o r m i n q  m a t e r i a l s  k n o w n  t o  b e
p r e s e n t  o n  t h e  s i t e .

110.5 Planting program as best calcula,ted to re-vegetate the
disturbed area.

110.5.11 Plans shal l  include, at a nininum, grading and/or
stabilization procedures, topsoiJ. replacenent, seedbed
preparat j .on, seed mixture(s) and rate(s),  and t iming of
seeding (fall seeding is prefemed ti.ning).

Response:

D i s t u r b e d  ] a n d s ,  w h e r e  r e q u i r e d ,  w i I l  b e  r i p p e d  t o  r e d u c e
compact ion ,  rough graded to  re -es tab l i sh  contours  and dra inage and
f ina l  g raded to  s lopes  su i tab le  fo r  use  o f  mob i le  equ ipment ,  as  may be
r e q u i r e d ,  f o r  t h e  p r e p a r a t i o n  o f  s e e d b e d s  a n d  r e - v e g e t a t i o n .

A p p r o p r i a t e  s t a b i l i z a t i o n  m e t h o d s ,  i n c l u d i n g  b u t  n o t  l i m i t e d  t o ,
r o c k ,  s t r a w  o r  h a y  b a l e  c h e c k  d a m s ,  g e o t e x t i l e  f a b r i c  f e n c e s ,  b e r m s ,
e tc .  w i I l  be  used to  cont ro l  e ros ion  and s tab i l - i ze  s lopes  and d is tu rbed
I a n d s .

Dis tu rbed  a reas ,  excep t  f o r  ba r ren  rock  h ighwa l l s ;  and  po r t i ons  o f
the  p i t  f l oo r  w i l l  be  g raded  and  s tab i l i zed ,  and  seeded  in  e i t he r  t he
fa l I  ( p re fe r red )  o r  sp r i ng .  P r io r  t o  seed ing ,  t he  Opera to r  w i l l
contact  the Div is ion to  conf i rm the recommended seed mixture.  I t  is
an t l c i pa ted  tha t  a  seed  m ix  s im i l a r  t o  t he  one  shown  in  Tab le  4 -110 -1
o f  t h i s  NOI  w i l l  be  used .
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SOTL FERTTLITY

Recons t ruc t ,ed  so i ]  ma te r i a l s  w i l l  be  tes ted  fo r  f e r t i l i t y  p r i o r  t o
commencement  of  re-vegetat ion operat ions.  Laboratory resul ts  wi l l  be
used to calculate the amounts and types of amendments needed to provide
a  su i tab le  range land  p lan t  comrnun i - t y  env i ronmenL .  Based  on  l abo ra to ry
ana lys i s ,  t he  need  fo r  f e r t i l i ze rs  and  o the r  amendmen ts  w i l l  be  made .
When soi l  supplements,  fer t i l izers  or  o ther  amendments are requi red or
des i rab le ,  t hey  w i l l  be  app l i ed  p rope r l y  pe r  t he  manu fac tu re r ' s
spec i f i ca t i ons .

RE\EGETATION SPECIES

Rec lamat ion  o f  t he  Quar ry  w i I l  be  accomp l i shed  by  p lan t i ng  a
d i ve rs i f i ed  m ix tu re  o f  g rasses ,  f o rbs  and  sh rubs  app roved  by  the
Div is ion.  The p lant  communi ty  that  is  establ ished by th is  seed mixture
w i I l  suppor t  t he  pos tm in ing  l and  use  o f  range land ,  wh ich  i nc ludes
I ivestock graz ing and use by wi ld l i fe .  The seed mixture shown on Table
4 -110 -1 ,  o r  as  recommended  by  the  D iv i s ion  a t  t he  t ime  o f  rec lamat ion ,
is  proposed for  use for  permanent  re-vegetat ion of  lands d is turbed by
min ing ,  The  seed  m ix tu re  con ta j -ns  a  va r ie t y  o f  spec ies ,  i nc lud ing
d rough t  res i s tan t  va r i e t i es  tha t  g row in  the  reg ion  o f  t he  Quar ry  and
are  adap ted  to  the  env i ronmen ta l  cond i t i ons  tha t  may  be  found  a t  o r
nea r  the  Quar ry  s i t e .

The  spec ies  con ta ined  i n  th i s  pe rmanen t  re -vege ta t i on  seed  m ix tu re
may be subst i tu t .ed,  or  the i r  percent  composi t ion,  var ied f rom year- to-
yea r  based  on  commerc ia l  ava i l ab i l i Ly  and  ac tua l  s i t e  pe r fo rmance .
However ,  t he  D iv i s ion  w i I I  be  consuL ted  p r i o r  t o  such  subs t i t u t i ons
being made.  Actual  pur i ty  and germinat ion vaLues for  speci f ic  seed l "o ts
w i l l  be  used  i n  fo rmu la t i ng  bu l k  ra tes  fo r  each  spec ies  con ta ined  i n
the  seed  m ix tu re  each  yea r .

SEEDING & PI.ADTTTNC METHODS

Broadcas t i ng  w i l l  be  the  p re fe r red  me t .hod  used  fo r  p lan t i ng  seed .
B roadcas t i ng  w i l - l -  be  accomp l i shed  by  bo th  g round  and  ae r ia l  means /
depend ing  on  the  s teepness  and  sa fe  access ib i l i t y  o f  t he  g round
sur face.  When proper ly  conducted,  broadcast  seeding is  usual Iy  super ior
to  d r i l l  seed ing  fo r  es tab l - i shmen t  o f  na t i ve  spec ies  seed  m ix tu res .
The  ma in  advan tage  rea l i zed  by  b roadcas t  seed ing  i n  rec la im ing
range land  i s  t ha t  i t  d i s t r i bu tes  seed  more  even ly  ac ross  the  g round
su r face .  Th i s  l im i t s  t he  compe t i t i on  be tween  seed l i ngs  and  young
plants .  Broadcast ing a lso maximizes the nutr ient  and water  avai lab i l i ty
fo r  seed l i ngs  and  young  p lan ts .
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Charac te r i s t i ca l l y ,  t h i s  r esu l t s  i n  an  op t ima l  exp ress ion  o f  t he
divers i ty  conta ined in  the seed mixture and fosters improved p lant
g rowth .  I n  o rde r  t o  rea l i ze  op t imum exp ress ion  o f  t he  va r ie t y  o f
spec ies  con ta ined  j . n  t he  seed  m ixLu re ,  b roadcas t  seed ing  w i l l  be
per formed as soon as poss ib le  af ter  the seedbed has been prepared.

Seed mixtures wi l l  be d is t r ibuted as evenly  as poss ib le  over  the
area being re-vegetated.  Dr i l l  seedinq may be employed when s lopes
are less than 40 percent  and where so i ls  are not  excessive ly  rocky.
Broadcast  seeding may be per formed on aI I  s lopes and on a l l -  so i ls
regard less of  percentage of  rock composi t ion.  Broadcasters may be
human-powered or  machine-powered as long as t .hey are proper ly
equ ipped  and  a re  capab le  o f  d i s t r i bu t i ng  seed  even ly  a t  t he
requ i red  ra tes .  B roadcas t i ng  w i l f  no t  be  pe r fo rmed  when  su r face
w inds  p reven t  t he  even  d i s t r i bu t . i on  o f  seed .  B roadcas t i ng  by  hand
w i l l  be  used  i n  ce r ta in  a reas  where  equ ipmen t  canno t  be  used  bu t
a re  access ib l e  sa fe l y  by  f oo t .

PIAITING PERIODS

The  amoun t  and  t im ing  o f  p rec ip i t a t i on  impac ts  the  success fu l
ge rm ina t i on  and  es tab l i shmen t  o f  re -vege ta t i on  p lan t i ngs .  Na t i ve
wes te rn  range land  p lan ts  have  deve loped  va r ious  adap ta t i ons  fo r
ensu r i -ng  the i r  su rv i va l  i n  l ow  mo ls tu re  cond i t i ons .  Seed  m ix tu res
w i I I  be  p lan ted  i n  e i t he r  t he  fa l l  o r  sp r i ng  o f  each  yea r  a t  t . he
d i sc re t i on  o f  Leaming ton  Quar ry  pe rsonne l .

Germ ina t i on  i n  many  wes te rn  p lan fs  i s  t r i gge red  by  ce r ta in
env i ronmen ta l  o r  c l ima t i c  cond i t i ons .  These  cond i t i ons  may  no t
occu r  eve ry  yea r .  As  a  resu l t ,  f  u . l - l -  ge rm ina t i on  o f  t he  seed ,
conta ined in  a d iverse nat ive p lant  seed mixture,  on ar id  and semi-
a r i d  l and  may  take  one  o r  more  yea rs  to  occu r .  Wes te rn  na t i ve
p lan t  seed  may  rema in  v i ab le  f o r  many  yea rs  ( 5+  yea rs ) .  I t  i s
impor tant  to  a l low adequate t ime for  seed mixture germinat ion and
establ ishment  before decid inq that  re-veqetat ion is  a  fa i lure or  is
s u b s t a n d a r d  a n d  i n i t i a t i n q  i n t e r s e e d i n q s . P a t i e n c e  m u s t  b e
e x e r c i s e d  i n  d e t e r m i n i n g  w h e t h e r  o r  n o t  a  s p e c i f i c  r e - v e g e t a t i o n
seed ing  i s  a  success  o r  f a i l u re . P rematu re  app l i ca t i on  o f
a d d i t . i o n a l  s e e d  i s  a  f r e q u e n t  p r a c t i c e  t h a t  c a n  a d v e r s e l y  i m p a c t
b i o l o g i c  d i v e r s i t y  j - n  w e s t e r n  r a n g e l a n d  r e c l a m a t i o n .

S e e d i n g  o p e r a t i o n s  w i I I  b e  p e r f o r m e d  d u r i n g  t h e  n o r m a l -  s e e d i n g
p e r i o d  f o r  t h e  t y p e s  o f  s p e c i e s  b e i n g  p l a n t e d .  W h e n  c o o l  s e a s o n
s p e c i e s  c o m p r i s e  t h e  m a j o r i t y  o f  t . h e  s e e d  m i x t u r e ,  p l a n t i n g  w i l l
n o r m a l l y  b e  p e r f o r m e d  i n  t h e  f a l l  a f t e r  S e p t e m b e r  1 5 t h ,  o r  i n  t h e
s p r i n g  p r i o r  t o  M a y  L s t .
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W h e n  w a r m  s e a s o n  s p e c i e s  c o m p r i s e  t h e  m a j o r i t y  o f  t h e  s e e d
m i x t u r e ,  p l a n t i n g  o p e r a t i o n s  m a y  b e  c o n d u c t e d  d u r i n g  t h e  s a m e
p e r i o d s  a s  c o o l  s e a s o n  s p e c i e s /  e x c e p t  t h a t  s p r i n g  s e e d i n g  m a y
b e  e x t e n d e d  t h r o u g h  M a y  3 0 t h .  S e e d i n g  a c t i v i t i e s  w i l l  b e
c o n d u c t e d  a s  w e a t h e r  a n d  s o i l  c o n d i t i o n s  p e r m i t .  S e e d i n g  w i l I
no t  be  per fo rmed when there  are  more  than two inches  o f  sno \ , r  on
t h e  g r o u n d .

SEED QUAT.ITY

C e r t i f i e d ,  w e e d - f r e e  s e e d  w i l l  b e  p r o c u r e d  w h e n e v e r  p o s s i b l e .
S e e d  u s e d  i n  p e r m a n e n L  r e - v e g e t a t i o n  o p e r a t i o n s  w i l l  b e  s i t e -
adapted ,  improved var ie t ies  and cu l t l vars  o f  na t ive  grasses ,  fo rbs
a n d  s h r u b s .  S e e d  s o u r c e s  t h a t  a r e  f r o m  t h e  s a m e  g e n e r a l  l o c a l i t y
w i l l  b e  u s e d  w h e n e v e r  p o s s i b l e .  S e e d  f r o m  m o r e  d i s t a n t  s o u r c e s  m a y
be used as  d ic ta t .ed  by  ava i lab i l i t y ,  w i th  care  be ing  taken to  match
c l i m a t i c  z o n e s  t o  t h e  e x t e n t  n e c e s s a r v  a n d  p o s s i b l e .

SEEDBED PREPAR]ATION

Seedbeds w i l l  be  prepared to  fac i l - i ta te  seed l ing  germinat lon  and
e s t a b l i s h m e n t .  S e e d b e d s  w i I I  b e  l e f t  i n  a  r o u g h  s u r f a c e  c o n d i t i o n
w h e n e v e r  p o s s i b l e .  A r e a s  w i l l  b e  s e e d e d  a s  s o o n  a s  p o s s i b l e  a f t e r
c o m p l e t i o n  o f  s o i l  r e c o n s t r u c t i o n .  P h y s i c a l  s o i l  m a n i p u l a t i o n  a n d
r e - v e g e t a t i o n  o p e r a t i o n s  w i l l -  b e  p e r f o r m e d  o n  t h e  c o n t o u r ,  t o  t h e
f u l l e s t  e x t e n t  p o s s i b l e ,  t o  m i n i m i z e  p o t e n t i a l  s u r f a c e  e r o s i o n .
S p e c i f i c  c u l t u r a l -  p r a c t i c e s  t h a t  p r o m o t e  t h e  e s t a b l i s h m e n t  a n d
surv iva l  o f  seeded fo rbs  and s t r rubs  w i l l  be  employed where
p r a c t i c a b l e ,  s u b j e c t  t o  t h e  a p p r o v a l  o f  t h e  D i v i s i o n .

SEED MTXTT'RE APPLICATION RATE

Seed mix tu res  w i l l  be  app l ied  a t  the  approx imate  ra te  o f  20  pure
l i v e  s e e d s  ( " P L S " )  p e r  s q u a r e  f o o t .  A p p t i c a t i o n  r a t e s  m a y  b e
v a r i e d  w i t h  t h e  D i v i s i o n ' s  a p p r o v a l  a s  t h e  g e r m i n a t i o n ,
e s t a b l i s h m e n t  a n d  g r o w t h  o f  p r e v i o u s  s e e d i n g s  a r e  o b s e r v e d  a n d
e v a L u a t e d .  l i h e n  t h e  b u l k - s e e d i n g  r a t e  f o r  a  s u b * m i x t u r e  i s  v e r y
l - o w  ( i . e . ,  l e s s  t h a n  1 - 0  p o u n d s / a c r e ) ,  a n  e x t e n d e r  m a y  b e  a d d e d  t o
a i d  i n  s e e d  m i x t . u r e  d i s t r i b u t i o n  a n d  c o v e r a g e .  A  c o m m o n l y  u s e d
extender  i s  c racked corn ,  bu t  o ther  mater ia ls  may be  used prov id ing
t h e y  a r e  e n v i r o n m e n t a l l y  b e n i g n .  W h e n  e x t e n d e r s  a r e  u s e d ,  t h e y
wi l - l  be  thorough ly  mixed w i th  the  seed pr io r  to  commencement  o f
s e e d i n g  o p e r a t i o n s .
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AI,TERNAEIVE WOODY PI.A!{T ESTABI.ISHMSNT

Bare  roo t ,  t ub l i ng ,  o r  con ta ine r i zed  na t i ve  sh rub  and  t ree
species may be hand p lanted in  se l -ected areas that  may suppor t  the
establ ishment  of  these species.  P1ant  establ ishment  may be enhanced
wi th the use of  s low-re lease fer t i l izer  tabs,  p lant  protectors and
"Ter raso rb "  o r  *DRIWATER" .

MULCHTNG

Mulching involves the appl icat ion of  p lant  res idues,  compost
manure r  o r  o the r  su i tab le  ma te r ia l - s  Lo  the  so i l  su r face .  The
purpose  o f  mu lch ing  i s  t o  conse rve  mo j - s tu re ,  i nc rease  o rgan ic
mat te r ,  p reven t  su r face  compac t i on  o r  so i l  c rus t i ng ,  and  con t ro l
weeds .  Mu lch ing  a ids  i n  es tab l i sh ing  p lan t  cove r  and  reduced
eros ion  and  runo f f ,  t he reby  p ro tec t i ng  the  qua l i t y  o f  su r face
runo f f .  Mu lch ing  may  be  necessa ry  where  the re  i s  a  w ind  o r  wa te r
ero.s ion hazard,  on so i ls  wi th  low in f i l t ra t ion rates or  low organic
mat te r  p resen t ,  oh  c r i t i ca l  a reas ,  o r r  s i t es  where  annua l
prec ip i ta t ion is  fess than 12 inches,  or  on s lopes that  are greater
t han  3h :1v .

The  p re fe r red  me thod  to  i nc rease  o rgan ic  ma t te r ,  when  so i l s
da ta  i nd i ca tes  tha t  i t  i s  l ow ,  w i l l  be  to  app ly  compos ted
manure .  Compos ted  manure  w i l l  be  app l i ed  a t  t he  ra te  o f  f i ve
(5 )  t ons  pe r  ac re  fo r  a reas  tha t  rece i ve  a  m in imum o f  s i x  (6 )
i nches  o f  t opso i l  and  ten  (10 )  t ons  pe r  ac re  fo r  a reas  tha t
rece i ve  l ess  than  s i x  (6 )  i nches  o f  t opso i l  o r  a reas  where
subs t i t u te  topso i l  ma te r i a l s  a re  used .  Compos ted  manure  wou ld
be  app l i ed  to  the  su r face  and  r i pped  j us t  p r i o r  t o  seed ing .

Hay  and  s t raw  mu lches  may  be  pu t  on  a reas  w i th  ex t reme e ros ion
potent ia l  and shal l  be appl ied at  the rate of  approx imate ly  2 tons
per  acre.  Mulch may be spread by hand or  mechanica l -  methods.  Mulch
mater la ls  wi l l  be evenly  and uni forml-y  d is t r ibut .ed over  the s i te  to
be  t rea ted .  A l l  mu lch ing  ma te r ia l s  w i l l  be  ce r t i f i ed ,  weed- f ree .
To  rea l i ze  max imum e f fec t i veness ,  mu lches  w i l l  be  c r imped ,  ne t ted
or  tack i f ied us ing s tandard accepted pract ices.  Whenever  poss ib le ,
anchor ing wi l l  be per formed at  r ight  angles to  prevai l ing winds or
on the contour .  Broadcast ing or  dr i l l ing of  seed wi I I  be per formed
immed ia te l y  f o l l , ow ing  mu lch  app l i ca t , i ons .  When  seed  i s  d r i l l ed ,
ope ra t i ons  w i l l  f o l l ow  c r imped  rows  to  the  ex ten t  t h i s  i s
p rac t i cab le .
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SI'RFACE ROUGHENING/IUATER EAR\IESIING

Ripping,  land impr in t ing,  contour  fur rowinq or  a  s imi lar  sur face
roughening procedure may be per formed to reduce sur face water
runof f  and increase moisture harvest ing.  Mois ture harvest ing
associated wi th  sur face roughening can be expected to  improve so i l
mois ture content  and st imul -ate p lant  growth and development .

MONTTORTNG A}ID TNTERSEEDING

Re-vegetated areas wi l l  be moni tored for  adequate germinat ion
and establ ishment .  Vegetat ion s tand establ ishment  and development
wi l l  be observed annual ly  in  the la ter  par t  o f  the growing season
fo l lowing seeding and may cont inue for  severa l  years t .hereaf ter .
Stand germinat ion and establ ishment  may take severa l  growing
seasons  be fo re  fu l l  exp ress ion  o f  t he  seed  m ix tu re  i s  rea l i zed .
Many  xe r i c  p lan t  spec ies  w i l l  no t  ge rm ina te  un t i l  spec i f i c
environmental- condit ions occur. Seed can remain dormant and viable
for  such species for  many years.  For  th is  reason fu l l  express ion of
seeded  ma te r ia l s  may  take  seve ra l  yea rs  to  occu r .

110.5.12 Where ttrere is no original protective coverr ED
alternate practical procedure must be propoged to mini.mize or
control erosion or siltation.

Responee:

fn  some a reas  where  the re  i s  no  o r i g ina l  p ro tec t i ve  cove r ,
na t i ve  spec ies  i n  t ub l i ngs  may  be  hand  p lan ted  i n  se lec ted  a reas
that  may be conducive to  growth.  These tub l ings wi l l  inc lude
fe r t i l i ze r ,  s take  w i th  p las t i c  p ro tec to r  t o  l essen  roden t  damage
and  a  packaged  wa te r ,  ce l l u lose  gum and  a lum m ix tu re ,  such  as
"Te r raso rb "  o r  *DRIWATER" ,  t o  p rov ide  wa te r  and  to  a id  i n
su rv i vab i l i t v .

11O. 6 Operator' s Strteoeat

Reapoaaa:

The Operator  wi l l  conduct  rec lamat ion in  accordance wi th  these
ru les "
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R647-4-111. Recla'aation Fractices.

During reclanation, the Operator shall confom to the following
practices, unless the Division grants a variance in writing:

111.1 Public Safety and We1farcr - The operator shal.l ninimize
ha,zards to the public safety and welfare folloring colq)letion of
operations. Methods to uininize hazards ehall include but not be
].i-mited to:

111.1 .1L . The pemanent sealingr of shafte and tunnelg;

Response:

To  the  bes t  know ledge  o f  t he  Opera to r  t he re  a re  no  sha f t s  o r
tunne l - s  on  the  p rope r t . y  be ing  m ined .  I f  any  tunne ls  o r  sha f t s  a re
encountered,  the Operator  shal1 permanent ly  seal  them as requi red by
the  D iv i s ion .

L.L2. The disposal of trash, scrap metal and wood, buildinEs,
extraneous debris, and other materialg incident to mining,'

Response:

The Operator  shal l  conform to env i ronmenta l ly  protect ive methods
for  th+-preper  d isposal  o f  t rash,  scrap meta l  and wood,  bu i ld ings,
ex t raneous  deb r i s ,  and  o the r  ma te r ia l s  i nc iden t  t o  m in ing .

1.13. The plugging of drill, core r ot other e:qrloratory hoJ.es
as set forth in RuIe R647-4-108;

Response:

The Operator  shal l  p lug a l l  dr i l l ,  core,  or  o ther  exploratory holes
as  se t  f o r t h  i n  Ru le  R647 -4 -108 .

1.14. The posting of appropriate warning sigms in locations where
public access to operations is readily available;

Responae:

The  Opera to r  sha l l  pos t  app rop r ia te ,  l eg ib le  warn ing  s igns  i n
locat ions where publ ic  access to  operat ions is  readi ly  avai lab le and
in the immediate v ic in i t .y  o f  rec lamat ion operat ions.
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1.15. Tbe construction of berms, fences and/or barriers above
highwal.J.e or other excavations when required by the Divieion.

Response:
The Operator  current ly  dresses the h ighwal ls  by dragging a heavy

chain across the face to  remove any loose debr is .  A three (3)  foot
h igh berm is  constructed on the edge of  the bench below the
highwal l  to  catch and conta in any loose mater ia l  f rom the h ighwal l .
The Operator  shal l  const ruct  berms,  fences and/or  barr iers  above
highwal ls  or  o t .her  excavat j -ons when requi red by the Div is ion.  The
Operator  shal l  insta l l  a  berm or  fence above the h ighwal l  in
Ioca t i ons  where  pub l i c  access  to  the  p i t s  a re  read i l y  ava i l ab le .
Berms or  fences wi l l  not .  be bui l t  in  areas of  d i f f icu l t  access such
as in  areas of  s teep natura l  s lopes.  In  these locat ions,  access is
ext remely d i f f icu l t ,  and the f requency of  human t raf f ic  is
neg l i g ib le .  The  haza rds  assoc ia ted  w i th  i ns ta l l i ng  p ro tec t i ve
measures would far  outweigh the i r  safety  benef i ts ,

LLL.2 Drainages - If natural channels have been affected by nining
operations, then reclanation nust be perf,omed such that the
channels will be left in a stabl.e condition with respect to actual
and reasonably ocpected water flow lro as to avoid or mininize
future danage to the hydrologic systen.

Response:
I f  na tu ra l  channe ls  a re  a f fec ted  by  m in ing  ope ra t j -ons ,  t he

Operator  shal l  per form rec lamat ion in  a manner  such that  the
channels  wi l l  be le f t  in  a s table condi t ion wi th  respect  to  actual
and  reasonab ly  expec t .ed  wa te r  f l ow ,  so  as  to  avo id  o r  m ln im ize
fu tu re  damage  to  the  hyd ro log i c  sys tem.  The  l oca t i on  o f
rec lamat ions channel -s  can be seen on the map in  Appendix  8.  A
typ ica l  cross-sect ion of  the channels  can a lso be seen in  Appendix
B .  Tab le  A - ILL -2 - I  con ta ins  the  channe l  con f i gu ra t i ons  and  the
maximum capaci ty  of  the rec lamat ion channels .  A l l  recfamat ions
channels  can handle the 100-year  6-hour  s torm event  of  2 .1-  inches.
Recl -amat ion channels  have been designed to approx imate the natura l
channe ls  i n  t he  a rea .

111.3. Erosion Control Rec].anation ehall  be conducted in a
manner such that sediment fron disturbed areas is adequately
controlled. The degree of erosion control shall be appropriate for
the site-specific and regional conditiona of topography, soil,
drainage, water quality or other characterietice.

Response:

The Operator  shal l  conduct  rec lamat ion in  a manner  such that
sediment  f rom dis turbed areas is  adequate ly  contro l led.  The degree
o f  e ros ion  con t ro l  sha l l  be  app rop r ia te  fo r  t he  s i t e -spec i f i c  and
regional  condi t ions of  topography,  so i l ,  dra inage,  water  qual i ty  or



charac te r i s t i cs .



Talr1e 4-LLL-?-L

ASH GROI|E CEMENT COMPAI\IY - LEA}{INGEON QUARRY, UTAII

RECLAMATION CHA}INEL SI'MMARY

Channel

Bottoln
width
( f r )

Side

Slope
( l I :  V)

Depth
( f r )

Desigm FIow
Rate (cfs)

Maxi.nun Channel
Capacity (cfs)

Erosion
ControL
Method

RC-  L J - O 5 :  l - 2 .4 3 2 8 . 0 4 5 7 . 5
E r o s i o n
cont ro l  Mat*

RC-2 ? n 5 : 1 I  t l 25 .3 1 3 5 . 5 None
t<(--J 0 3 :1 1 . 5 9 . 2 32 .3 None

RC-  4 ) n 1 n 1 0 9 . 1 2 1 4 . 1
E r o s i o n
c o n t r o l  M a t *

SWALE_1. 5 1 0 : 1 1 q 25  . 3 9 5  , 9 None

N o t e s :

*Eros ion  Cont ro l  Mat  denotes  a  th ree-d imens j -ona l  vegetaL ion
r e i n f o r c e m e n t  m a t  s u c h  a s  T e n s a r  T M - 3 0 0 0  o r  e q u a l .  U s i n g  t h i s
produc t  a l lows the  channe l  to  be  re in fo rced and s t i l l  appear  l i ke  an
und is tu rbed na t ,u ra l  channe l .  Channe ls  re in fo rced us ing  th is  method
c a n  w i L h s t a n d  f l o w  v e l o c i t i e s  u p  t o  1 , 4  f p s  b e f o r e  v e g e t a L i o n  i s
es tab l i shed and 20  fps  a f te r  vegeta t . ion  is  es tab l i shed accord ing  to
t h e  m a n u f a c t u r e r .  I n  t h e  w o r s L  c a s e  c o n d i t i o n  t h e  f l - o w  v e l o c i t y
s h o u l d  n o t  e x c e e d  1 2 , 1  f p s  f o r  L h e  d e s i g n  s t o r m  e v e n l .

T h e  d e s i g n  s t o r m  e v e n t  j . s  t h e  1 0 0 - y e a r  6 - h o u r  s L o r m  e v e n t ,  w h i c h  i s
2 , I  i n c h e s  o f  r a i n  i n  a  6  h o u r  p e r i o d .



111.4. Deleterious Materiale - AIt deleterious or potentially
deleterj.ous material shall be safely removed from ttre eita or lcf,t
in an igo].ated or neutralized condition euch that adverge
environmental effecte are elininated or controtted.

Responee:
The deleterious materials encountered during reclamation are

expecLed to be smal l  amounts of  mater ia ls  ident i f ied in  Sect ion
107.  1.12.  They wi l l  be handled in  an envj . ronmenta l ly  protect ive
manner as specif ied in Section L07.1.12.M{e1*a.+r

*eus
++-an

111.5. Land Use - Otrrerator ghal1 leave the on-site ar€a in a
condition aapable of eupporting the postnining land us€.

Responae:

The Operator  shal l  leave the on-s i te  area in  a condi t ion that  is
capable of  suppor t ing the proposed post*min ing land use of
range land .

111.6. Slopes - llast€ piles, spoiJ. piles and filJ.e shall be re-
graded to a stable configruration and shall be sloped to mini-mize
safety hazards and erogion while providing for successful
revegetation.

Response:

The  Opera to r  sha l l  r e -g rade  a I I  was te  p i l es ,  spo i l  p i l es  and
f i l l s  t o  a  s tab le  con f i gu ra t i on .  Such  p i l es  and  f i l l s  sha l l  be
s loped to min imize safety  hazards and eros ion,  whi le  prov id ing for
success fu l  revege ta t i on .  The  ou t -o f -p i t  was te  rock  d i sposa l  a rea
wi I I  be constructed to  a maximum s lope of  @
degrree.e l .5  hor izonta l  to  1 ver t ica l .

LLL.1. Highwal.ls - In surface n'ining and in o;ren cuts for pads or
roadways, highralls shall be reclaimed and gtabilized by
backfilling against than or by cutting the wall. back to achieve a
slope angrJ.e of 45 degreea or less.

Response:

The Operator  has prev ious ly  obta ined a var iance f rom the
Div is ion to  aI low h ighwal ls  o f  approx imate ly  63 degrees (2v: l -h)  in
l imestone in  the centra l  area of  the Quarry .  The Operator  is
request ing a s imi lar  var iance in  th is  NOI to  a l low h ighwal ls  o f  63
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degrees  (2v :1h )  i n  l imes tone  when  m in ing  i s  ex tended  in to  the
Nor theas t  rese rve  b lock  and  the  Sou thwes t  expans ion  a rea  o f  t he
Quarry .  The Nor t .heast  reserve b lock and the Southwest  expansion
area are shown on the Proposed Life-Of-Quarry Disturbance Limit Map
in  Append ix  No .  9  o f  t h i s  NOI .  When  m in ing  i n  sha le  the  Opera to r
w i l l  m ine  t o  ach ieve  a  h i ghwa l l  s l ope  o f  45  deg rees  (1v :1h )  o r
l ess .

111.8, Roads and Fads On-site roads and pads shall be
rec}aimed when they are t1o longer needed for operations. Wlren a
road or pad is to be turned over to the property owner or managing
agency for eontinuing use, the operator shall turn over the
property with adequate surface drainag'e structures and in a
condition suitable f,or continued use.

Response:

The  Opera to r  sha l l  r ec la im  aL l  on -s i t e  roads  and  pads ,  excep t
fo r  two  sho r t  road  sesmen ts  desc r ibed  be low .

One road segment  ( the Nor th Road) ,  which extends f rom the nor th
s ide  o f  H ighway  132  app rox ima te l y  ?00  fee t  t o  t he  ra i l r oad ,  w i l l
no t  be  rec la imed .  The  Nor th  Road  w i l l  be  l e f t  i n  p lace  fo r  use  by
the  D iv i s ion  fo r  pos t -m in ing  rec lamat ion  i nspec t i on  o f  t he
proper ty ,  use by proper ty  ohrners for  access to  the Leamington
i r r i ga t i on  cana l  and  to  p r i va te  p rope r t y  l oca ted  no r th  and
nor theast  o f  proper ty  owned by the Operator .  The Operator  ( the
p roper t y  owner )  w i l l  a l so  use  th i s  road  fo r  access  to  the i r
p rope r t y  ad jacen t  t o  the  ra i l r oad .

The second road segment  ( the South Road) ,  which extends f rom the
sou t .h  s ide  o f  H ighway  I32 ,  app rox ima te l y  0 .9  m i le  to  the  sou th
towards  the  m ined  p i t ,  w i l }  be  no t  be  rec l -a imed .  The  Sou th  Road
w i l l  be  Ie f t  i n  p lace  fo r  use  by  the  D iv i s ion  fo r  pos t -m in ing
rec lamat ion  i nspec t i on  o f  t he  p rope r t y  and  by  the  Opera to r  ( t he
p roper t y  owner )  f o r  access  to  t . he i r  p rope r t y .

The two roads to  remain wi l l  be d i r t  roads no more than 1,2
feet  wide.  Paving mater ia ls  wi l - l -  be removed or  ground up in
p lace  p r i o r  t o  r i pp ing  the  so i l .
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111.9. Dams and Impoundnents - Watar imSlounding structures shaLl
be reclaimed so as to be seJ.f-draining and mechanically etabJ.e
unless shown to have sound hydrologic design and to be benef,icial
to the postrnining land use.

A11  wa te r  impound ing  s t ruc tu res  w i l l  be  rec la imed  so  as  to  be
se l f -d ra in ing  and  mechan ica l l y  s tab le .

111.10. Trenches and Pits Trenches and small pits shall  be
reclaimed.

Response:

The  Opera to r  sha l l  r ec la im  a I I  t r enehes  and  sma l l  p i t s .

111.11. Structures and Equipment
utility connectione, eguipment and
removed.

Response:

- Structrrres, rai l  l ines,
debris shall be buried or

The  Opera lo r  sha l l  bu ry  o r  remove  a l l  s t ruc tu res ,  ra i l  l i nes ,
u t i l i t y  connec t i ons ,  equ ipmen t  and  deb r i s .

l lL.12. Topsoil  Redistr ibution - After remova1 of structures
and cornpletion of final gradingr atry available soiL materials shall
be redistributed on a stabJ-e surface, so as to rrinimize erosion,
prevent undue compaction and promote re-vegetation.

Response:

Fo r  t . he  reasons  p rev ious l y  exp la ined  i n  Sec t i ons  R64 ' l - 4 -106 ,6
and 107.5 of  th is  NOI,  the Operator  does not  propose to remove and
s to re  topso i l  ma te r i a l s .  However ,  i f  any  topso i l  ma te r i a l , s  a re
removed and stored the Operator  shal l ,  a f ter  removal  o f  s t ructures
and  f i na l  g rad ing ,  red i s t r i b r : t e  any  ava i l ab le  so i l  ma te r i a l s  on  a
stable sur face,  so as to  min imize eros ion,  prevent  undue compact ion
and promote re-vegetat ion.

11L.13. Revegetation - fhe species seeded shall  include
adaptable perennial species that will. g,row on the site, provide
basic soil and watershed protection, and support the postmining
land use.

Response:

The  spec ies  seeded  by  the  Opera to r  sha l l  i nc lude  adap tab le
pe renn ia l  spec ies  tha t  w i l l  g row  on  the  s i t e ,  p rov ide  bas i c  so i l
and  wa te rshed  p ro tec t i on ,  and  suppor t  t he  pos tm in ing  l and  use .
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Re-vegetation shal.J. be considered accomplished when:

13.11. The re-vegetation has achieved 70 percent of the
premining vegetative ground cover. If the premining vegetative
ground cover is unknown, the ground c,over of, an adjacent
undisturbed area that is representative of the premining ground
cover wiLl be used as a standard. Also, the vegetation haE survived
three growing seasons f,ollowing the last seeding, fertilization or
irrigation, unless such practices are bo continue as part of the
postmining J.and use..

Response:

The  Na tu ra l  Resources  Conserva t i on  Serv i ce  p repa red  a  So i l  and
Vege ta t . i on  Survey  o f  ce r ta in  ]ands  i nc luded  w i th in  the  P roposed
Perm i t  Boundary .  A  copy  o f  t h i s  So i l  and  Vege ta t i on  Survey  i s
i nc l uded  i n  Append i x  No .  11  o f  t h i s  NOI .  Mr .  Ken  Sevy ,  So i l
Conse rva t i on i s t ,  s t a ted  t he  Su rvey  p rov ided  " . . . t he  p resen t
es t . ima ted  pe rcen ts  o f  vege ta t i on  on  the  s i t e " .  Th i s  es t ima te
rep resen ts  p re -m in ing  vege ta t i ve  g round  cove r  i n  t he  a rea  o f  t he
Quar ry  and  P lan t .  The  Opera to r  p roposes  th i s  es t ima te  be  used  to
determine pre*min ing vegetat ive ground cover  under  Sect ion R64?-4-
111 .13 .11 - ;  o r

1-3.12. The Division determines that the re-vegretation work
has been satisfactorily completed within practical limits.
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R6{?-4-112.  Var iance.

1. The operator may request a variance fron Rule R6{7-l-107,
108, or 111, by submitting the following information whioh

wiII be considered by the Divigion on a site-specific basie:

1.11. The rule(s) as to which a variance is requested;

Response:

Ash Grove requests a var iance f rom the fo l lowing Rules:
Ru Ie  R647 -4 -1 "L1 .7  H ighwa I I s ,  and
Ru le  R647 -4 -111 .8  Roads  and  Pads

L.12. The variance requested and a description of the aacla
that would be af,fected by the variance,.

Response:
RuIe R647-4-1LL.7 Highwalls

A variance request from Rule 64'1-4-1L1.1 1s made by t.he Operator
to  a I l ow  add i t i ona l  m in ing  o f  l imes tone  h iEhwa l l  s l opes  o f  2
ver t ica l  to  t  hor izonta l  (approx imate ly  63 degrees)  in  the Centra l ,
Nor theast ,  and Southwest  reserve b locks as d iscussed in  Sect ion
105 .3 .11  and  105 .3 .14  o f  t . h i s  NOI "  The  l oca t i ons  o f  t hese  s l opes
are shown on Drawing 4-106-1 inc luded in  Sect ion 4-106 of  th is  NOI
and on the Reclamat ion Act iv i t ies & Treatnent  Map inc luded in
Append ix  No .  6  o f  t h i s  NOf .
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Rule R647-4-111.8 Roade and pads

A var iance request  f rom Rule R647-4-11L.8 is  tequested by the
Operator in this NOI to allow two short road segEnents ldentified as
the North road and the South road to be part ial ly reclaimed after
operatlons are completed. Pavement would be removed fron the roads,
which would be reduced to a width of approximately 12 feet. These
road seqrnents are descr ibed in  Sect ions R6C7-4-105.3.12.  L05.3.1"4,
110.3 and 111.8 of  th is  NOf and the i r  locat ions shogrn on the
Reclamation Activlt ies & Treatment Map lncluded in Appendix No. 6
o f  t h i s  NOI .

L*

1.13. .fustification f,or the variance;

Response:
Rul.e R647-4-111.? Highral le

The var iance f rom Rule R647-4-111.7 is  requested to  a l lors  the
Operator to continue the same method of operation i t  now conducts
as minj-ng progresses in the Central and Northeast reserve blocks as
well as the Southwest pit expansion area. Cutt ing the highwall back
to achieve a slope of 45 degrees or less would disturb rnore of the
shale uni ts ,  which are not  usefu l  mater ia ls .  This  urould resul t  in
the disturbance of additional land and create additional waste roek
to be d isposed of .

An identical variance to this rule h'as previously granted to the
Operator  by the Div is ion in  a le t ter  dated JuIy  23,  L996,  This
variance al lowed t.he Operator to construct highwall slopes of 2
vert ical to I horizontal (approximately 63 degrees). that variance
was described as being applicable to l imestone slopes in the
"current quarry area" as defined on maps included with Agh Grove's
letter dated Apri l  4, 1996. At the t ime the Operator requested Ehis
variance' rnining r*as being conducted in what. is now identif ied as
the Central reserve block,



T h e  c u r r e n t  v a r i a n c e  r e q u e s t  i s  j u s t i f i e d  b o t h  b y  t h e  h i s t o r i c
s t a b i l i t y  o f  t h e  h i g h w a l l s  i n  t h e  c e n t r a l  p i t  a n d  b y  e x t e n s i v e  r o c k
s l o p e  s ' . a b i I i t y  a n a l y s e s .  T h e  6 3  d e g r e e  h i g h w a l l  s l o p e s r  d s
p r e v i o u s l y  a p p r o v e d  b y  t h e  D i v i s i o n ,  i n  c h e  c e n t r a l  a r e a  o f  t h e
Q u a r r y  h a v e  m a i n t a i n e d  s t a b } e  s l o p e s  a n d  h a v e  n o t  c a u s e d  a n y
u n s t a b l e  o r  u n s a f e  c o n d i L i o n s  i n  t " h e  m i n i n g  o p e r a t i o n .  T h i s
s t a b i  1  i  L y  i s  a l s o  d e r n o n s t r a t e d  b y  t h e  h i g h w a l l s  o f  t h e  o l d
a b a n d o n e d  C t r a f f i n  Q u a r r i e s  o n  t h e  p r o p e r t y .  T h e s e  h i g h w a l l s  a r e
n e a r l y  v e r t i c a l  a n d  h a v e  s t o o d  w i t h o u t  a n y  f a i l u r e  s i n c e  t h e  e a r l y
1 9 0 0 ' s .

A d d i t i o n a l l y ,  D r .  B e n  L .  S e e g m i l l e r ,  a  c o n s u l t . i n g  m i n i n g
g e o l e c h n i c a l  e n g i n e e r ,  h a s  e x a m i n e d  t h e  s l o p e s  i n  t h e  Q u a r r y  a n d
c o m r n e n l e d  b h a t  s l o p e  a n g l e s  o f  6 3 . 4  d e g r e e s  { 2 : 1 )  a r e  l i k e l y  t o  b e
s t a b l e  i n  l i m e s t o n e .  D r  S e e g m i l l e r  p r o d u c e d  t w o  r e p o r t s  o n  r o c k
s i o p e  s t a b i l i t . y  f o r  t h i s  s i L e ,  w h i c h  a r e  i n c l u d e d  a s  A p p e n d i c e s
N o s .  i 5  a n d  1 6 ,  I n  h i s  d e t a i l e d  s 1 . o p e  s t a b i l i t y  a n a l y s i s ,  h e
c o i . l e c t e d  a n d  a n a l y z e d  c o r e  d r i t l i n g  a n C  l o g g i n g  d a t a ,  p e r f o r m e d
f r e l d  a n d  l a b o r a t o r y  s t r e n g L h  t e s t s ,  a n d  c o m p l e t e d  d e t a i l . e d  s l o p e
s t a i l i l i l y  a n a J y s e s  f o r  t h e  s l o p e s  a t  t h e  C e n t r a l  a n d  N o r t h e a s t
B l o c k s .  F l e  c o n c l u d e d  t h a t  i n  t h e  N o r t h e a s t  B L o c k ,  l i m e s t o n e  s l o p e s
w c u l d  n a i n t a i n  a  f a c t o r  o f  s a f e t y  a g a i n s r ,  r o t a t i o n a l  s h e a r  f a i l u r e
o f  a t  l e a s t  1 . 3  i f  t h e y  w e r e  l e f t  a t  2 V : l H  ( 6 3 . 4 ' ) .  H e  c o n c l u d e d
t h a t  s h a l e  s l o p e s  w o u l d  m a j n t a i n  t h e  s a m e  f a c t o r  o f  s a f e [ y  i f  l e f t
a t  1 H : 1 V  ( 4 5 " )  i n  t i i e  5 4  s h a l e  a n d  2 H : l V  ( 2 6 . 6 o ) i n  r h e  S l  a n d  5 2
s h a l e s .

H e  a l s o  c o n c l u d e d  t h a t  t h e  l i m e s t o n e  h i g h w a l l s  i n  t h e  C e n t r a l
F r l  S c u t h  S l o p e  w o u l d  m a i n t a i n  a  f a c t o r  o f  s a f e t y  o f  I . 2  t o  1 . 3
+ a - . i  - ^ +  -  ^ !  - * , ;s v a ' r r L  ! \ J u a u r o l " t d l  s h e a r  f a i l u r e  i f  l e f L  a t  2 V : L H  ( 6 3 . 4 ' )  s l o p e s
p r o v i d e d  t h a t  a d e q u a t e  b e n c h e s  a n d  r a m p s  a r e  l e f t  a t  v a " r i o u s  l e v e l s
in  f .he  p j . t .  He recommended th ree  lS- foo t  w ide  ra rnps  a t  the  5 ,800- ,
5 , 5 8 0 - ,  a n o  5 , 4 0 C t - f o o t  e l " e v a t i o n s ,  a n d  2 5 - f  o o L  c a t c h  b e n c h e s  e v e r y
5 0  v e r i  i - c a l  f  e e t  c l o w n  t h e  h i q h w a l l .

T h e  o p e r a t o r  h a s  c h o s e n  t o  c o n s t r u c t  t h e  s o u t h  s l o p e  o f  t h e
c e n t r a l  p i t  w i r h  6 0 - f o o t  t a 1 1  b e n c l r e s  s e p a r a t - e c i  b y  3 0 - f o o t  w i d e
r a r r . p s  w i  t h  

' 1 5 - f . o r > L  
w i d e  r a n i p s  a t  t h e  5 ,  8 0 0 - ,  5 ,  5 8 0 - ,  a n d  5 ,  3 0 0 - f o o t

e l e v a t r - o n s ,  T h i s  c o n f  i g u r a t i o n  c o n f o r m s  t o  L h e  d e s i g n  i n  t . h e
S e e g r r i l l e r  r e p o r L ,  e x c e p L  L h a t  r a m p s  a r e  c o n s e r v a t i v e l y  d e s i g n e d
s l i  g h r l y  w i C e r  t h a n  r e c o r n r n e n d e d  a n d  t h e  l o c a L i o n  o f  t h e  l o w e s t
s l e p - c u :  i s  1 0 0  f e e t  l o w e r  t h a n  r e c o m m e n d e d .  S i n c e  t . h e  m a j o r i t y  o f
t h e  C e n : r a 1  R e s e r v e  B i o c k  i s  c u r r e n t l y  e x c a v a t e d  t o  5 , 7 0 0  f e e t ,
o b s e r v a L i o n s  a n d  d a t a  c a n  b e  c o l i e c t e d  f o r  s e v e r a l  y e a r s  i n  o r d e r
t o  d e t . e r m i n e  w h e t h e r  l o w e r i n g  t . h e  l o c a t i - o n  o f  t h e  l o w e s t  s t e p - o u t
b e r , c h  i s  I  u s t i f  j , e d .  T h e  o p e r a t o r  w i  I  I  c o n t  i n u e  t o  m o n i t o r  s l o p e
s : a b i l i t y  w : t h j n  t h e  p i t  a n d  w i l i  m c C i f y  i t s  d e s i g n  j f  n e c e s s a r y .
A , 1  i  p i  l .  c i e s i g n  c h a n g e s  w i  1 i  b e  f  i l e c i  w i t h  t h e  D i v i s i o n .

r72-  2 .
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I  nufe R6{?-4-111.8 Roads and pads

The  va r iance  f rom Ru le  R547-4 -11L .7  i s  reques ted  so  tha t  t he
Operator and adjacent landowners may access their propert ies after
mining operations have been completed. By removing pavement and
reducing the width of the roads, their condit ion wiII be such that
they wi l l  become sel f - rec la imed unless mainta ined by the
landowne r ( s ) .

i-r
pf€pe+€1|T

1.14. Alternate methode or neaaures to be uti l ized.

Response:

Rule R64?-{ -111.? Bighwal ls
The  a l t e rna t i ve  to  the  reques ted  va r iance  f rom Ru le  R647-4 -111 . .7

would be re-design the mine p lan and cut  the h ighwal l  back to
ach ieve  a  s lope  o f  45  deg rees  o r  l ess .  Th i s  wou ld  resu l t  i n  a
greater  area of  land being d is turbed,  smal l -er  recoverable l imestone
rese rves  and  a  l a rge r  vo lume o f  was te  rock  to  be  d i sposed .  r t  i s
l ikely that such a slope configuration would make mining operatj-ons
economical ly  and envj . ronmenta l ly  unfeasib le .

RuLe R547-4-111.8 Roads and Padg
T h e  a l t e r n a t i v e  t o  t h e  r e q u e s t e d  v a r i a n c e  f r o m  R u l - e  R 6 4 7 - 4 - 1 L 1 . 8

wou ld  be  to  rec la im the  two shor t  road segments .  However ,  th is
wou ld  e l im ina te  access  the  proper ty  by  the  landowner  and in  the
case o f  the  Nor th  road,  wou ld  cu t  o f f  access  bv  o ther  l -andowners  to
t h e i r  p r o p e r t y .

2. A variance shall be granted if the al.ternative nethod or
measure proposed will be consistent with the Act.

t12 -3



Response:

The  Opera to r  respec t fu l l y  reques ts  the  D iv i s ion  app rove  the
var iances reguested above.  The Operator  be l ieves approval  o f  the
va r iance  reques ted  to  Ru le  R647-4 -111 .?  to  be  cons i s ten t  w i th  the
Ac t  as  ev idenced  by  the  D iv i s ion  p rev ious l y  g ran t i ng  a  s im i l a r
va r iance  fo r  t he  cu r ren t  cen t ra l  qua r ry  a rea .  The  Opera to r  a l so
be l i eves  the  o the r  va r iance r  ds  reques ted ,  i s  be  cons i s ten t  w i th
the  Ac t .

Any variance must be specifically approved by the Division
writ ing.

Response:

The Operator  understands that  any var iance must  be speci f ica l ly
app roved  by  the  D iv i s ion  i n  w r i t i ng .

3 .
i n
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R647-d-113.  Surety .

113.1. After receiving notification
intention has been approved, but prior
operations, the operator shall provide the
the Divigion.

ttrat the notice
to conmenceoent

reclanation surety

of
of
to

Response:

The Operator ,  a f ter  rece j -v ing not i f  icat ion f  rom the Di -v is ion
that  th is  NOI has been approved,  wi l l  ad just  the current  surety
bond  tha t  i s  i n  p lace .

LL3.2. The Division w5'll not require a separate surety when a
reclamation surety in a forn and anount acceptable to ttre Board is
held by the Division of State Lande and Forestrar, or an agrenc'12 of
the f,ederal government.

113.3. As part of the review of the notice of intention, the
Division shall deter:mine the required surety anount based on site
specific calculations refJ.ecting tlre Division's cost to reclaim the
site. An operator's estimate will be accepted if it ie accurate
and verifiable.

Response:

The Operator  has per formed a lcu lat ions based on
both RSMeans construction costs and site-specif ic cost estimates to
de te rm ine  the  cos t  t o  rec la im  the  s i t e  and  de te rm ine  the  su re ty
amount .  These ca lcu lat ions are inc luded at  the end of  th is  sect ion
o f  t he  NOI  and  a re  summar i zed  i n  Tab le  4 -11 -3 -3 -1 .  The  cos t  f o r
rec l -amat ion was ca lcu l -ated by f i rs t  prepar ing an inventory of  a I I
structures located in the P1ant and Quarry. This inventory included
the  d imens ions  and  cons t ruc t i on  t ype  o f  a1 I  ex i s t i ng  s t ruc tu res .
The  l oca t i on  and  i den t i f i ca t i on  o f  t hese  s t ruc tu res  a re  shown  on
the Sur face Faci l i t ies -  P lant  and Sur face Faci l i t ies -  Quarry  Maps
inc luded  i n  Append ices  No .  4  and  No .  5  o f  t h i s  NOI .

The Proposed L i fe*Of-Quarry  Dis turbance L imi t  was determined by
ove r lay ing  the  l im i t s  o f  t he  p i t s r  ds  mode led  by  MINEX m in ing
sof tware on a base map created in  AutoCAD Map 2000 sof tware.  The
areas needed for  fu ture d is turbance were compared to  the Present
Disturbance Limit as shown on the b}aeda-"an4-*Fti*ecolor photo in
Append ix  No .  3  o f  t h i s  NOI .  The  d i s tu rbance  l im i t  was  ad jus ted  to
inc lude a l I  areas present ly  d is turbed;  a l l  areas needed for  fu ture
dis turbance;  and a reasonable buf fer  around the d is turbance areas.
The  ac reage  inc luded  i n  the  resu l t i ng  P roposed  L i f e -O f -Quar ry
Disturbance L imi t  Map was determined by AutoCAD Map 2000 to
increase f rom 669 acres to  731 acres.  The acreage f igure of  669*13I
acres  was used in  de termin ing  re -vegeta t ion  and rec lamat ion  cos ts .
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N o t . e  t h a t  s i n c e  m o s t  o f  t h e  p i t  f l o o r  w i l l  n o t  b e  r e v e g e t a t e d ,
a n  j - n c r e a s e  i  n  i t s  a r e a  c a n  r e d u c e  t h e  a c r e a g e  o f  r e c l - a m a t i o n
r e v e g e t a t i o n .  T h e  u L t i m a t e  p i t  w i l l  c o v e r  2 3 0  a c r e s ,  o f  w h i c h  1 1 4
a c r e s  w o u l d  b e  t h e  p i t  f l o o r .  A s  s t a t . e d  o n  S e c t i o n  R 6 4 7 - 4 * 1 1 0 , 2 ,
a t tempts  w i l l  be  made to  revegeta te  68  acres  o f  the  p i t  f loor  (Note
t h a l  c h e  a t t a c h e d  s u r e t y  e s t i m a t e  i n c l u d e s  3 0  a c r e s  o f  p i t  f l o o r
r e v e g e t a t i o n ,  w h i c h  i s  t h e  c u r r e n t  a r e a  o f  t h e  p i t  f l o o r .  A s  t h e
p i t  e x p a n d s  i n L o  t h e  N o r t h e a s L  a n d  S o u t h w e s t .  B l o c k s ,  a d d i L i o n a l
r e v e g e t a t i o n  a c r e a g e  w i I l  b e  a d d e d  t o  t h e  s u r e t y  e s L i m a t e ) .  ? h e
N o r t h  a n d  S o u t h  A c c e s s  r o a d s  a n d  t h e  r e m a i n i n g  C h a f f i n  q u a r r i e s
{ t h e s e  a r e a s  a l s o  w i l l  n o t  b e  r e v e g e t a t e d )  w i l l  c o v e r  a  t o t a l  o f  4
' r Y a e  ' r h r r e  t h e  f i n a l  a r e a  o f  r e c l a m a L i o n  r e v e q e t a t i o n  i sq l v g  v !  ! E v I g r

e s L i m a t e d  t o  t o t a l  5 6 5  a c r e s .  T h e  P r o p o s e d  L i f e - O f - Q u a r r y
D i s t u r b a n c e  L i m i t  M a p  i s  i n c l u d e d  i n  A p p e n d i x  N o .  9  o f  t h i s  N O I .

R . S .  M e a n s  H e a v y  C o n s t r u c t i o n  C o s t  D a t a ,  + 3 t n 2 1 " t  A n n u a t  E d i t i o n
( + 9 + 9 2 0 0 ? )  w a s  u s e d  t o  e s t i m a t e  t h e  d e m o l i t i o n ,  h a u l a g e ,  d i s p o s a l ,

and re-vegetat ion costs of the reclaimed lands;-*4e&fte-€ost{*erks r99

intcraetrive eost. beok-s so{t--++are hr&s used e-*}eulaEe --t+€

r .l .r+iat,iorr surelt.y cslirnat,c, A t.,erpy +>+ tF+€ e-esL dat.: HaIi e-xpoet-ed
in€o t *n  Exee ' l  spr t=adsh<x- -L-  The c los t  < ja ta  was esca- l  aLed Lo  20 I? .
d o l i a r s  u s i n g  e s c : a l a L i o r r  f  a c I o r s  s i ] p l ) l  i e d  b y  t h e  D i v i s  j o n .  A  c o p y
of  th is  spreadsheet  en t i t led  "sure ty  Es t imate  Us ing  €-o t ;+ - [^ ]+ rk€
1 9 9 9 2 0 0 1  C o n s t : - u c L i o n  C o s t -  D a t a  -  A s h  G r o v e  C e m e n t  C o m p a n y
Leamington  P lan t  and Quar ry"  i s  incJuded a t  the  end o f  th is  Sec t ion
o f  t h e  N O I .

A n  e s t i m a t e d  6 6 9  / 3 J  a c r e s  i s  p r o p o s e d  t o  b e  d i s t u r b e d  o v e r  t h e
l i f e  o f  t h e  Q u a r r y .  T h e  t o t . a l -  e s t i m a t e d  r e c l a m a t i o n  s u r e t y  a m o u n t ,
i n c l u d i n g  a  1 0 ?  c o n t i n g e n c y  a n d  e s c a l a t i o n  f o r  f i v e  ( 5 )  y e a r s  a t
] . ? l - 1  . ? . 4  p e r c e n L ,  i s  $ 4 , + l ? r S 5 7  6 , 1 6 6 , 0 0 0 .  T h i s  p u t s  t h e  a v e r a g e
c o s t  p e r  d i s t u r b e d  a c r e  a t  $ 6 1 5 3 + , ? l  9 , 2 5 5 .

113.4. The operator shaLl submit a completed Reclamation
Contract (FORM MR.-RC) with the required surety. The form and
annount of the surety must be approved by the Board. Acceptable
for:ms may include:

4.LL. Corporate surety bond;

4.L2. Federal ly- insured cert i f icate of deposit  payable to the
State of Utah, Divis ion of Oi l ,  Gas and Mining;

4 . 1 3 .  C a s h ;

4.L4. An irrevocable letter of credit issued by a bank organized
to do business in the United States;

4 .LS,  Escrow accountg .

4.L6. In addit ion, the Board may accept a wri t ten sel f-bonding
agreement in the case of operators showing sufficient financial
strength.

Response:



A completed Recl -amat ion Contract  (FORM MR-RC) wi l l  be submit ted
by the Operator in the amount stated upon approval by the Division
o f  t he  su re ty  es t ima te ,  A  copy  o f  t he  D iv i s ion ' s  Fo rm MR-RC
(rev ised January 7,  1999)  is  inc luded at  the end of  th is  sect . ion of
t he  NOI .
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113.5. Surety shaLJ. be required until such time as reclasration
is deemed conplete by the Division. |nhe Division shall promptly
conduct an inspection when notified by the operator that
recl,amation is complete. The full release of surety shall be
evidence that the operator has reclai:ned as required by the Act.

113.6. Adjustrnents or revisions made in the surety anount sha1l
be ia accordance wi.th the terms and conditions outlined in the
RecLamation Contract.
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Talc le  4-113-3-1
ASH GROIIE CEMENT COMPANY - LEAMINGTON QUARRY, UTAH

SURETY ST'MIIARY

Leclamation Activities

l l eanup ,  Remova l ,  Demo l i t i on  and /o r  Bu r i a l
c f  Fac iL i t i es  and  S t ruc tu res $  1 , 0 1 4 , 9 8 5 . 1 7

Remova l  and  D isposa l  o f  Haza rdous  Ma te r i a l s s : ' 5 ,367  .6 ' l

Back f i I I i ng ,  G rad ing  and  Con tou r i ng s  ? . ' 1 1 " , 1 3 3 . 9 6
L ipp ing  P i t  FJ .oo rs ,  Access  Roads ,  and  S lopes $  2 , 6 0 2 ,  6 0 6 .  B 8
) ra inage Reconstruct ion $  1 2 3 , 4 0 1 . 0 0

" lu lch ing  and Revegeta t ion $  7 0 9 , 6 2 1 " . 2 5

3enera.L Si te Cleanup $  I  , 1 ' 1 2 . 0 4

SUBTOTAI, $  4 , 8 0 5 , 8 8 8 . 4 6

Ldninistrat ive Costs

l o n t i g e n c y  ( 1 0 t ) $  4 8 0 , 5 8 8 . 8 5

R e c l a m a t i o n  S u p e r v i s i o n  ( 1 0 3 ) $  4 8 0 ,  5 8 8 . 8 5
'4oblDemob g  1 2 , 8 1 0 .  0 0
i s e a l a t i o n  ( A s s u m e  3 . 2 ?  a p r ) $  9 8 5 , 8 9 0 . 5 6

IOTAT 9  5 , 7 6 5  , 7  6 6 . 7 2

For  more  de ta i l ,  r e fe r
Cons t ruc t i on  Cos t  Da ta

t o  t h e  t a b l e  t i t l e d :
-  Ash Grove Cement  Co.

S u r e t y  E s t i m a t e  U s i n g  2 0 0 7
-  Leaming ton  P lan t  &  Quar ry
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ASH GROVE CE}IENT COMPAtirY - I.EAITINGTON QUARRY, UTAH
MOB,/DEMOB COSTS FOR RECIJAMATION EOUIPMENT

Iqulpment TIT)e Quanttty
t{ob Rate

( $/nl )

RT
Dia tance

(n i )

I'IoblD€nob
coEt

i later Truck 1 $3 R N 1 4 0 s 4 9 (
)B  Dozer $ 6 5 C 1 4 0 s 1 ,  8 2 (
l a cKhoe ,  T rack  ME.d . ,  3  cvd  bucke t s 6 . 2 s L 4 0 s 1 ,  7 5 (
l a cKhoe ,  T rack  ME.d . ,  1 . 5  cvd  bucke t 4 s 4 . 5 0 L 4 0 s 1 , 2 6 (
{au l  T rucJ<,  42  cvd  caD. 6 s 4  . 5 0 1 4 C s 3 .  ? 8 (
l ronl  End Loader,  5 cvd can. 5 s 4 . 5 0 1 4 C s 1 .  8 9 (
: rane,  150 ton  caD. .  t . ruck  mounhed L s 8 . 0 0 1 4 C s 1 . 1 2 (
{vdromulcher 1 s 5 . 0 0 1 4 C s ? 0 (

TOTAI, s 1 2 . 8 1 (

Mob,/Demob estimaLes based on August 2OO? phone quote from Wheeler Machinery, Lindon,
Utah,  un less  o therv r ise  no led .
No p i lo t  veh ic les  a re  regu i red  fo r  equ ipment  mob i l i za t ion .
The mob i l " i zaL ion  po in t  i s  Draper ,  U tah .



r*,Y
ASH GROVE CEMENT. HANK ALLEN PIT

RECLAMATION WATERSHED PEAK FLOWS
1 OO.YEAR, 6.HOUR STORM EVENT

Watershed
Watershed

Area
(sq.f t . )

Watershed
Area

(acres)

Hydraulic
Length - I

(ft)

Avg
watershed
slope - Y

(u/o)

Duration
of stom

(hr)

Curve
Number
(cN)

Potential
Max.

Retention
S (in.)

Lag'
L (hrl

Time of
Concentration

- T. (tr)

Peak
Flow
(cfs)

RWS-I 35,479,128 814.5 r 0,473 52.2 6 8 I 2.35 0.28 0.47 328.0
RWS.2 3,636.800 83.5 4,080 23.5 6 77 2.99 0.22 0.31 25.3
RWS-3 724,80{ l 6 . f 1.44C 30.9 6 80 2.50 0.08 0.13 9.2
RWS.4 10.380.80( 238.3 6,96C 45.9 6 8 l 2.35 0.21 0.36 r09.r

Notes
Watersheds shown on Reclamation Watershed Map attached
S=(1000 /CN) -  l 0

L = [(to.* (s+l)0.?](lgooyor)
To= 1.67L

Peak flow calculated with SCSHYDRO Program assuming a2.1",6 hr. long rainfall event with a SCS Type "b" Storm Distribution

Reclamation
Channel

Steepest
Slope
(ff/ft)

Flaftest
Slope
(ft/ft)

Side Slope
(ft/ft)

Channel
Depth (ft)

Boftom
width

(ft)

Peak Florry
Velocity

(fos)
PeakFlor.l
Depth (ft)

RC-l 0.0'12 0.0375 H : l V 2.Q l 8 12.39 1 . 3 5
RC-2 0.056 0.0035 H : I V I . 0 30 3.98 0.49
RC-3 0.020 0.0203 H : l V 1 . 5 0 3.92 0,88
RC-4 0.087 0.0875 H : I V l . ( 20 8.94 0.54
Swale 0.0s0 0.050l 0H : lV 1 . 5 5 19.03 1.09

Notes
Flow velocities and depths calculated with Flowmaster 6.0 Program
Peak velocities were assumed to occur at the location ofthe steepest channel slope, and peak depths were assumed
to occur at the location ofthe flattest channel slope
Calculations assume a Manning's roughness of 0,03 (smooth vegetated charrnel) for all channels and 0. l3 (concrete) for the swale
RC-3, RC-4, and the swale will have constant slopes.



POND 7 SUMMARY TABLE

(') Refer to tlank Allen Pit Pond 7 Sediment Yield Calculations Table attached.
(b) Refer to Storage vs. Stage graph attached.
(") Refer to Pond 7 10-24 HydroCAD output sheets (p.3) attached
(o) Refer to Hank Allen Pit Pond 7 Hydrology Calculations table attached
(") Refer to Pond ? 25-6 IJydroCAD output sheets (p.3-4) attached

Elevation of Invert (ft msl) 4,900.0
Elevation of Crest (ft msl) 4,921.4
Elevation of Spillwav (ft msl) 4,920.4
Length of Spillway (ft) 25
Breadth of Spillway (ft) l 5

Calculated Annual Sediment Volume 1ft3)(u) 6.6

Stage Corresponding to 60% Sediment Capacity/Cleanout Elevation (ft msl)o) 4,900, l

Peak Stage Corresponding to l0-Year, 24-Hour Precipitation Event (ft msl)(") 4,920.3

Volume of 1O-Year, 24-Hour Precipitation Event (ft3)(d) 551,939

Maximurn Pond Storage volume 1ft3)(h) 558,297

Peak Stage Correspondin g to 25-Year,6-Hour Precipitation Event lnitiating when

Water hnpounded to the Spillway Elevation (4920,4 feet msl )(")
4,92 t ,2

Peak Pond Spitlay Outflow During the Above-Mentioned Event (cfs){") 56. r

Peak Spillway Flow Velocity During the Above-Mentioned Event (ftis)(') 2.35



4,915.00

6

c)
.t)

l,
go 4,910.00
U)

Pond 7: $torage vs, Stege

lO-year, 24-hour precip event plus
607o sediment storage volume

6004 sediment storag€ capacity

100,000 200,000 300,000 400,000 500,000

Storage (cubic feet)
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HANK ALI,T]N I'I1'POND 7 SEDIMBNT YIBLD CALCUI,AI'IONS

A - R K L S V M
Annual Sedinrerrt Volume = A X Arca / Soil Densitv

sou'l'l-t Ptl'

TOTAI.
Noles

Due to the presence of lalge bouldcrs at the base of the rvaste ruck pile and large uudislulbed areas, the portion of the
watelslred located south of the inlct to Pond #7 was considered to have a negligible seditr)ent contribution. 

'[hus, only tlte
poltion ofthe watcrshcd located north ofthe inlet (storage area, roads, and disturbed pads and slopes) was considered to
contribute sediment to Pond #7.
Rcfcl ro location.s of aleas on afiached map,
s -- slope angle (%). 'l'aken 

as the average slope of each area.
I = slope lertgtlt (ft). This value is defined as thc distance fi'om thc origin ol'ovcrland florv to the point of de position or
c l rarnel izedf lon,  Sk:pc lengfhsrare lyexceed400feet ,andlnth iscase, thepl 'esenceofrocks, t rees,androads,and
channels are estinlared to l iruit the slope length to 150 ro ?00 feet.

nr = a flactot in the [.S equation rvlrich is 0.5 fol slope s sreeper than 5%, and 0.3 for I -li% slopes .
LS = (65 4ts?/(s2.r 10,000)) .r- 4,56s(sz+t0,000)0't-r. 0.065) | (l l7?.6)'"(tsraetscn cr al.. t98a)

R is taken flonr isoelodent nrap olUtah as 7,3.
K is taken fronr NRCS soil sur veys as 0,0.5 (1,<ldar.Rock Outclop Conrplex),

V[4 values ale taken fiom ]-ablc 3 (lsrealson el al, 1984) as follows; 0,35 for undisturbed areas (brush), 0.90 for disturbed
areas (bare soil tracked all directions/loose to l2" smouth).

Soil density assunred to be I l0 pcf.

R-c:fgi:g!.c,q,

Israefsen. C. Eall, Joel li. F'letcher, F'tank W, Haws, and Eugene K. Israelsen, 1984. Erosion und Sedineiltation in Litah: A
Guide.for Control . Hydlaulics arrd Itydrology Scries UWRL/If-S4/03, Utah Watcr Rcscarch Laboratbry, College of
Iingineering, Utah State Univelsity, l-ogan, Utah,

Area
No. Area Area (ac) Descr.

Avg. Slope
s

Slope
t,errgth I

(ft) n1 I,S R K VM (Uaclyr)

Soil
Dcrrsity

(pc0

Annual
Sedirnent
Volume

(ft')

I r50 ,451 3 .4 : Low Dist'd 9.81o/o 200 0.5) . t 2 L J 0.05 0.3s 0 , 0 1 I  r 0 I

I  2?,838 ?.93Low Dist'd 16,98o/( 200 0.50 . 1 27.3 0,05 0.3 5 0.02 t  I 0 I

433,532 9.9sDist'd ?.8t% r 500.30.087.3 0.05 0 9 0 0.03 I  t 0
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5oo( r,r-: I1r^J'r.n t{ 4 ,
(lv.{

T a b l e  3 .  T y p i c a l  V M  f a c g o r  v a l u e a  r e p o r t e d  i n  t t r e  l i E e r a t u r e ' a

Cond i r ion VM Faccor
Cond i  c  ion VM Factor

7

B a r e  s o i l  c o n d i U i o n s--fresTt-dERed 
co 6-8 inches

afcer  one ra in
loose to  12  inches  smooth
loose to 12 inches rough
compaceed bu l ldozer  sc raPed

up and down
game excePc looE
raked

compacced bu l ldozer  sc raPed
a c r o s s  s l o p e

98me excepc  rooc
raked across

ror rgh  i r regu la r  t racked a I l
d i rec t  ions

s e e d  a n d  f e r t i f i z e r ,  f r e s h
same a f te r  s ix  months

s e e d ,  f e r c i l i z e r ,  a n d  l 2
nronchs chenric al

n o t  c i I l e d  a l g a e  c r u s t e d
t i l l e d  a l g a e  c r u s c e d
cor r rpac ted  f iL l
snd iscurbed excepu scraPed
s c a r i f i e d  o n L y
sasrdusc  2  inches  deeP '

d isked in
AsDha l t  emuls ion  on  bare  so i l

ffi
I 2 I 0  g a l l o n s / a c r e
6 0 5  g a ! l o n s / a c r e
3 0 2  g a l l o n s / a c r e
l 5 l  g a l l o n s / a c r e

3 .  D u s c  b i n d e r
-druTT-oos/ac Fiber Glass Roving l  '05

I 2 l 0  g a l l o n s / a c r e  0 '  2 9 - 0 ' 7 8

4.  ocher  Chent ica lg-T660 
E':-FS;r Glass Rovi ng
w i c h  6 0 - 1 5 0  g a l l o n s
aspha l t  euru ls ion /acre

Aq uat a in
AeroEPraY 70,  I0  Pcrcenr  cov€r
Curasol AE
P e t r o s e E  S B
PVA
Ter ra  Tack
t i o o d  f i b e r  s I u r r Y , b  1 0 0 0

lb /acre  f resh
wood f iber  s Iu r rY ,b  14gg

lb /acre  f resh
Wood f iber  s lu r rY ,b  3500

l b / a c r e  f r e s h
Port land Cement and Latex

1 0 0 0 l b s / a c + 8 8 a 1 / a c
1 5 0 0  t b s / a c  +  1 2  g a L / a c

5. Seed in8.s
le r t lPorary ,  0  Eo 60  daYs
r e m p o r a r y ,  a f t r e r  6 0  d a Y s

Fermanent ,  0  to  60  days
p e n n a n e n t ,  2  t o  l 2  r n o n t h s
permanenEr  a fuer  l2  monrhs

6 .  B r u s h
?,  f f i f s io r  b lan t (e i  w i th ,  P las t ic -

n e r
8 .  l i u l c h  ( s e e  F i - g u r e s  3 , 4 ,  5 , 6 )

I  . 00
0 . 8 9
0 . 9 0
0 . E 0

I  . 3 0

I  . 2 0

t , 2 0

0  . 9 0

0  . 9 0
o . 6 4
0 . 5 4

0 . 3 8
0 . 0 I
0 . 0 2

L  , ? 4 - t  . 7  t
0 . 6 6 -  L  3 0
0 . 7 5 - 1 . 3 I

0 . 6  r

0 . 0 2
0 . 0  l - 0 . 0  t 9
0 .  l / + - 0 . 5  7
0  ,28 -0  , 60
0 . 6 5 - 0 . 7 0

0 . 0 i - 0 . 0 5
0 . 6 8
0  .94

0 . 3 0 - 0 . 4 8
0  .40 -0  . 6  6
0 . 7 l - 0 , 9 0

0 . 6 6

0 . 0 5 - 0 . 7  3

0 . 0 1 - 0 . 3 6

0 . 0 0 9 - 0 . I 0

0 ,  l 3
0 . 0 0 6

0 , 4 0
0 . 0 5
0.04,
0 . 0 5
0 . 0 1
0 . 3  s

0 . 0 4 - 0 .  1  0

accors  EePo e r e n E  r e s e a r c

n e a s u r e s .
bTh is  Fa ter ia l  i s  commonLy re fe t red  to  as hyd ronulctr.

'  and oPtimum designs of sedintent ,  
ba.sins and

a t " " t - , ' e x i s t i n g  d J s i g t s  n r a y  b e  u s e d  e f f e c t i v e -

i " -1 . 'o t . " "n i  iea i ,n t "c  f rom leav ing  r igh ts -o f -

; l t " ; r i J  
"en ter ing  

s t reems '  lakes . '  o r  ad  jacent

;; ip"- ' ; l" ; .  

-  
ThI amou't or sadimenE cepcured

in  such g t r ruc !u res  can be  neasured or  ca lc r t -

i " a u a  a n d  s u b t  r a c c e d  f r o m  r h e  t o E d l  s o i l

l o s s ,  d . u e r m i t r e d  b y  t h e  e q u a t i o n '  . L o  
e s c i m a c e

" " a u a l  
l o r a .  H h e i e  a r e a s  a r e  c o  b e  l e f t  f o r

io t tg  pur ioas  o f  c ime,  temPorary .$easures  such

" " - - -u" i " r . t ion ,  
ber rns ,  down dra ins '  and mulch

" o u . r i  
s h o u l d  b e  i n s c a l l e d  t o  P r o E e c E  a n d

s t a b j l i z €  t h e  e x p o s e d  s o i l  s u r f e c e ' .  a n d  c h e n

p" t * " .una aor , t to i  fneasures  shou ld  be  j rnp le -

nrenuet l  as  soon as  is  Prac t ica l '

l , l uch  can be  done ro  mi  n in r iae  eros ion  and

s e d i r u e n E a t j o n  i f  p r o b l e m s  a r e  a n t i c . i p a t e d  s n d

; ; ; ; ; ; ; ;  fo r  be fore  deve loPment  beg ' ins '  and i f

concro l  neasures  are  inP lemented in  a  t i l f l e ly

manner .

L 2

f , h e  c r i L i c a l  e x p o s e d  a r e a  w i l l  b e  r e d u c e d .  A '
c o n s t r u c ! i o n  o p e r e c i o n  s c h e d u l e d  i n  p h a s e s  i s
e s p e c i a l l y  v a l u a b l e  i n  d e a l i n g  w i c h  l o n g
s L o p e s ,  b e c a u s e  s c a b i l i a i n g  c h e  u P P e r  p o r t i o n
o f  t h e  s l o p e  w i l l  p r o c e c c  t h e  l o ! ' f e r  a r e a .

F o r  e s c h  p h a s e  o f  c o n s t r u c c i o n ,  c o n c r o l
m e a s u r e s  r + h j c h  w j 1 1  s e r v e  E o  p r o t e c E  e x p o s e d
areas  and ad jacent  ProPercy ,  such as  sed iment
E r a p s r  b a s i n s  o r  p o n d s ,  a n d  d i v e r s i o n  d i  l c h e s ,
s h o u l d  b e  i n s t s l l € d  b e f o r e  c l e a r i n g  a n d
g r a d i . n g  b e g i n .  S t r u c c u r e $  s u c h  a s  c h e s e  d o
!1oc  decrease eros ion  buu serve  Eo caEch che
s e d i n e n t  a f E e r  i c  h a s  t e f t  c h e  s o u r c e  a r e a '
D e s i g n  d r a w i n g s  f o r  s u c h  s t r u c c u r e ! l  a r e
r e a d i l y  a v a i l a b l e  f r o m  l o c a l  o f f i c e s  o f  t h e
s o i l  C o n s e r v a t i o n  S e r v i c e  a n d  f r o n r  o c h e r
sources  and are  nor  inc lude< i  in  th is  handbook.
Even Ehough much research  remains  Eo be  done
i n  o r d e r  c o  d e t e r m i n e  c h e  t r u e  e f f i c i e n c i e s
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Pond TlWatershed

Pond 7

@ Dralnage Diagram for Pond 7 10-24
Prepared by ienter your company name here), Printed 6/10/2008
Hyd.oCAD@ 8,50 s/n 003900 O 2007 HydtoCAD 9ol[varo Solutions LLC
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Pond 7 10-24
Prepared by {enter your company name here} Printed 6/10/2008
HvdroQAQ@ 8.50 #n 003990 I ?007 HvdroCAD Software Sotutions LLC - . Page 2

Area Listing (all nodes)

De$cription
(subcatchmenl-numbers)

Area CN
(sc-ft)

18,083,f 3g
18,083,139

78 (3S)
TOTAL AREA



Pond 7 10-24 Type ll?4-hr Rainfall=1,78"
Prepared by {enter your company name here} Printed 6/10/2008
HvdroCAD@ 8.50 s/n 003900 @ 2007 F.vSIoCAD Software Solutions !LC* . Page 3

Time span=1.00-48.00 hrs, dt=0.01 hrs,4701 poinls
Runoff by SCS TR-20 method, UH=SCS

Reach routing by Stor-lnd+Trans method - Pond routing by Stor-lnd method

Subcatchment3S: Pond 7 Watershed Runoff Area=18,083,139 sf 0.00% lmpervious Runoff Depth=0.37"
Flow Length=7,761' Slope=0.3700 'l ' Tc=28.6 min CN=78 Runoff=108 50 cfs 551,939 cf

Reach 6R: Pond Inlet Avg. Depth=0.95' Max Vel=9.56 fps lnfloff=1O8 50 cfs 551,939 cf
n=0,046 L=210,0' S=0.1190'/ Capacity=404.87 cfs Outflow=108,43 cfs 551,939 cf

Pond 5P:  Pond 7 Peak Elev=4,920.30' Storage=S51,938 cf Inflow=108.43 cfs 551,939 cf
Outflow=0.0O cfs 0 cf

Total Runoff Area = 18,083,{39 sf Runoff Volume = 551,939 cf Avorage Runoff Depth = 0.37"
100.00% Pervious = 18,083,139 sf 0.00% lmpervious = 0 sf



Pond 7 10-24
Prepqred by {enter your company name here}
HvdroCADD 8.50 s/n 003900 @2007 HvdroCAD Soft

Type ll 24-hr Rainfall=l.78.
Printed 6/10/2008

Runoff

Summary for Subcatchment 33: Pond 7 Watershed

108.50 cfs @ 12.27 hrs, Volume= 551,939 cf, Depth= 0,37"

1.0048.00 hrs, dt= 0.01 hrsRunoff by SCS TR-20 method, UH=SCS, Time Span=
Type ll 24-hr Rainfall=1.78"

AreA (sD CN Description
'  18,083,139 78

18,083,139

Tc Length
(min) (fep!)

Pervious Area

Slope Velocig Capacity Description
(ft/ft) (fUsec) (cfs)

28.6 7.781 0.3700 4.52 Lag/CN Method,

Summary for Reach 6R: Pond Inlet

Inflow Area = 18,083,139 sf, 0.00% lmpervious, Inflow Depth = 0.37"
lnflow = 108.50 cfs @ 12.27 hrs, Volume=

= 108.43 cfs @ 12.28 hrs, Volume=Outflow = 108.43 cfs @ 12.28 hrs, Volume=
551,939 cf
551,939 cf, Atten= 0%, Lag= 0.7 min

Routing by Storf{lTrans method, Time Span= 1.OO-48.00 hrs, dt= 0.01 hrs t ! n_ . g " rip r+"p
Max..Vc.locity in___- llo.r-eras.,ve if aeqo.ed l/ -",j1, -'-rftYla^. YttttJstlY{ v,Uq t1,>f-+Ull.JIgyf|l I lme'= U^4 mln t llo,r-arasir|e it Gu.a-'(' , 

,i , ^ -f \
A v g . V e | o c i h j = } : r u t F 6 n v g m , - " ' [ ' | e . - H E c N o , t | 3 r l p t a a | * c h e d )

Peak Storqge= 2,381 cf @ 12.28 hrs, Average Depth at Peak Storage= 0.95'
Bank-Full Depth= 2,00', Capacity at Bank-Full= 404.87 cfs - o. rrt

10.00'  x 2.00'  deepct 'annel, f lo.o?ff  4--  o '6151 (Dso*sJ ,rhcec

Side Slope Z-value= 2.0'/ Toi-!Vl-dth-= 18.00'
Length= 21 0.0' Slope= 0. 1 1 90 '/
Inlet Invert= 4,946.39', Outlet Invert= 4,921.40'

n  :  a , v q .  n P  h P  r ; + t  ( i " ,
v f o ' a

i". "\.'^tl 
s'ot.. G+/k)

(Au+ .+.1 r1181)
DJo= 4 " ,.
g= o. l t l

Summaryfor Pond 5P: Pond 7

lnflow Area = 18,083,139 sf, 0.007o lmpervious, Inflow Depth = 0.37"
lnflow = 108,43 cfs @ 12.28 hrs, Volume= 551,g3g cf
Outflow = 0.00 cfs @ 1.00 hrs, Volume= 0 cf, Atten= 1000/6, Lag= 9.9 rtn

Routing by Stor-lnd method, Time Span= 1.00-48.00 hrs, dt= 0.01 hrs
Peak Efev= 4,920.30' @ 26.77 hrs Surf.Area= 61 ,47T sf Storage= 5S1,938 cf

Plug-Flow detenlion lirns= (not calculated: initial storage excedes outflow)
Center-of-Mass det. 1;rne= (not calculated: no outflow)



Pond 7 1A-24 Type ll 24-hr Rainfall=l.78"
Prepared by {enter your company name here} Printed 61fi1200e
HvdroCADP 8.50 s/n 0939-04,.@ 2007 HvdroCAD,Sgftware Sotutions LLC - - Paoe 5

Volume Invert Avail.Stor3ge Storage Description -,
#1 4,900.00' 620,060 cf Custom Stage Data (Prismatic)Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-fl) (cubicjeet) (cubic-feet)

4,900,00
4,905.00
4,910.00
4,915.00
4,920.00
4,921.40

2,000
8,653

24,650
41,774
61,336
62,000

0
26,633
83,258

166,060
257,775
86,335

0
26,633

109,890
275,950
533,725
620,060



Pond Inlet Pond 7 Watershed

Drainage Diagram for Pond 7 25'6
Prepared by {enter your company name here}, Prinrcd 6/i0i20C8
HydroCAD@ 8.5c s/n 003900 O 2007 HydfoCAD Soflware Sclutions LLC

n -\--rq,"? Ed y'o^\ ryJ



Pond 7 26-6
Prepared by {enter your company name here} Printed 6/1012008
HvdroCAD@ 8.50 s/n 003900 @ 2007 HvdroCAD Software gotutions LLC ,. Page 2

Area Llstlng (alt nodes)

Area CN Desoiption
(s+ft) (subcatchment-numbers)

1 8,083,139



Pond 7 25-6
Prepared by (enter your company name here)

Type ll 24-hr 6.00 hrs Rainfall=l.42"
Printed 6/10/2008

HvdroCADO 8.50 s/n 003900 @ 2007 HvdroCAD Software Solufions LLC Paoe 3

Summary for Subcatchment 35: Pond 7 Watershed

Runofi 73.32 cfs @ 3.40 hrs, Volume= 300,270 cf, Depth= 0.20"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 1.00-48.00 hrs, dt= 0.01 hrs
Type ll 24-hr 6.00 hrs Rainfall=1.42"

Area (s0 CN Description
18,083,139 78
18,083,139 Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (fUft) (ft/sec) (cfs)
28.6 7,761 0.3700 4.52 Lag/GN Method,

Inflow Area =
Inflow =
Outflow =

Summary for Reach 6R: Pond Inlet

18,083,139 sf, 0.007o lmpervious, Inflow Depth = 0.20"
73.32 cfs @ 3.40 hrs, Volume= 300,270 cf
73.23 cfs @ 3.42 hrs, Volume= 300,270 cf, Atten= 07o, Lag= 0.8 min

Routing by Stor-l4g$Trans method, Time Span= 1.00-48
Max. Velocitydss-tFffi - *
Avg. Velocity = 4-X$flps, Avg. TravelTime= 0.9 min

Peak Storage= 1,835 cf @ 3,al hrs, Average Depth at P
Bank-FullDepth= 2.00', Capacity at Bank-Full= 404.87 cfs

10.00'  x 2.00'  deepctrannet6-=O-.0+AF 4z a'o\$t '
Side Slope Z-value= 2.0'f Top Width= 18,00'
Length= 210.0'  Slope= 0.1190 ' / '
lnlet lnvert= 4,946.39', Outlet Invert= 4,921.40'

Q'. ̂ sf ''n

D g o '  1  "

5 :  o . t t l  {+  k+

( Ab+ , e* J ,f  981)

Summary for Pond 4P: Pond 7

Inflow Area = 18,083,139 sf, 0.00% lmpervious, Inflow Depth = 0.20"
lnflow = 73,23 cfs @ 3.42 hrs, Volume= 300,270 cf
Outflow = 56.20 cfs @ 3.61 hrs, Volume= 300,270 cf, Atten= 23o/o, Lag= 11.6 min
Primary = 56.20 cfs @ 3,61 hrs, Volume= 300,270 cf

Routing by Stor-lnd melhod, Time Span= 1.00-48.00 hrs, dt= 0.01 hrs
Starting Elev= 4,920.40' Surf.Area= 61,526 sf Storage= 558,297 d
Peak Elev= 4,921.19' @ 3.61 hrs Surf.Area= 61,902 sf Storage= 607,322 cl (49,025 cf above start)



Pond 7 26-G
Prepared by {enter your company name here}

Type ll 24-hr 6.00 hrs Rainfall=l,42"
Printed 6/10/2008

HvdroCAD@ 8.50 s/rl 0_0-3900 O 20.07 HvdroCAD Softwale Solutions LLC ., Paoe 4

Plug-Flow detention 1;rns= (not calculated: initial storage excedes outflow)
Center-of-Mass det. time= 19.0 min ( 273.1 - 254.2 |

Volume Invert Avail.storaqe Storage Descriptigrl.- - _
#1 4,900.00' 620,060 cf Custom Stage Data (Prismatic)Listed below (Recalc)

Elevation Surf.Area lnc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

4,900.00
4,905.00
4,910.00
4,915.00
4,920.00
4,921.40

Device Routinq

2,000
8,653

24,650
41,774
61,336
62,000

lnverl

0
26,633
83,258

166,060
257,775
86,335

Outlet Devices

0
26,633

109,890
275,950
533,725
620,060

#1 Primary 4,920.40' 30.0' long x 15.0' breadth Broad.Crested Rectangular Weir
Head (feet)  0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60
Coef. (Enslish) 2,68 2.70 2.70 2.64 2.63 2.64 2.64 2,63

frimary OutFlow Max=56.11 cfs @ 3.61 hrs HW=4,921.19' (Freelischarge).
Ll=Broad-Crested Rectangular Weir(Weir Controls 56.11 cfs qn1 fps) .,

---. :k. ' 'A 
5.- .{ les . N o nc v ?ei w

{t" 'u Nb a'(e6{ ( '21

o h  5 7 ) t l o a ' t
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4 .3 .1  Es t ima t ing  Mann ing ,s  n  fo r  Cascad ing  F low ,

The average Manning 's  roughness va lue,  n ,  was computed for  each fa i lure
test  based on f lo} '  ve loc i t ies and depths measured pr ion to  fa i lune,  and are
p lo t t ed  ve rsus  t he  med ian  s tone  s i ze ,  D5g ,  i n  F i g .4 . r .  I t  i s  obse rved
in  F ig '  4 ' 7  t ha t  t he  n  va lues  fo r  I  %  and  z% s lopes  fa l l  c l ose l y  to  the  so l i d
I i ne  rep resen t i ng  a  re la t i onsh ip  deve loped  by  Anderson  e t  a l .  ( see  sec t i on
4 '3 '2) '  However '  the n va lue fon each stone s ize incneased as the s lope of

the embankment  rncreased,  and the n va lue is  over  40. .  h igher  when
Dep th /D56  <  2  ( cascad ing  f l ow  cond i t i ons )  t han  when  Dep th /Ds0  i s
g rea te r  t han  Z  (Tab le  4 .8 ) .

A  med ian  s tone  s i ze -s lope  pa ramete r  (D5g  x  s )  was  co r re la ted  to
the  Mann ing ' s  n  va rue  fo r  t he  csu  da ta  as  p resen ted  i n  F ig .  4 .8 .  comb in ing
the median s tone s ize and s lope in  one parameter  appears to  have reduced the
da ta  sca t te r .  The  re la t i onsh ip  can  be  exp ressed  as :

n  =  0 .0450  (DSO x  S ;0 . tSS
)

where  Dso  i s  i n  i nches .  The  co r re ra t i on  coe f f i c i en t ,
The re fo re ,  a  Mann ing ' s  n  va lue  can  be  es t ima ted  fo r  a
cascad ing  f l ow  as  a  func t i on  o f  t he  ned ian  s tone  s i ze

4.3.? Compar ison of  procedures

(4 .s )

12 ,  i s  0 .90 .

r i p rapped  su r face  i n

and  s lope ,

A commonly useo

presented by Anderson

exp ress ion  fo r  de te rm in ing  Mann ing ,s  n  fo r  r i p rap  was
et  a l  .  (  1970)  as

NuR.5  G/LqZ-  \ - l 6S  I  ; , [ r J  L  )  T  \ '  /  o /o0

R.fr^^*. 
2r":ff*rr"l ,(^{";, 

0",;1t (1.,f ". b1
Sr-nb+ e+^! .  CSq, t , , : . .v  P. , , t : ) , '  M{ ' ' l  L^V

,/', 
^F

( / , p r ^p  l o i t - , , _ .
)

usNR L  t (787
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Soil Map-Fair{ield-Nephi Area, Utah; and Fishiake ijational Forest - Tuslrar.
Pavanl Division . Parts o[ Sevier. fvliflard, Beaver and Frule Counlies. Utah

Map Uni t  Legend

Map Unit Symbol

Falrfield.Nephi Area, Utah (UT600)

Map Unll Nfimo Pcroont of Aol

AF

Ddc

GCDP

Hdc

MdB

Pt(

RhF

finrF

wfc

XA

. 
Aquic Ustilluvents, sa,ine

Dor:nardo slo.ry loanl, 2 to I
- percenl slop€s

Goldrun toanty fine sar.ld,
hunnrocky, 0 to 10 percent
sbpes

Hiko Pe6k stony sendy l0an1, 4

. 
tc B pefcent slopes

Lodar-Rock outcrop conrplex,
30 to 70 petcent slopes

Manassa-n4ellor silt loatnt, 0 io 2

. 
percen!, slopes

Pits-Dunil)s cornplgx

Rock orf tcrop-Lodar' complex,

. 
30 to 70 percent slopes

Rock outcjop.Saxby @,rrfJlex,
| 30 to 70 pefcent slopss

Watet

Woodrovr Silt lC€ill ':.2 to 5
percenl sloires

Xeref tic l'o/riortherrls, steep

5?.8

38.2

10 .4

1 8 7

1?4  |

30.4

39.5

515.4

104 ti

8 4

8 .3

163.7

1.1o/o

12  8%

2.20A

2.9r/o

38.9o/o

7.7oh

o 6?o

0 6Yo

12.10,6

3.9%

2-\ola

o8%

Fishlake National Foresl -Tushat'-Pavant Divlsiorr - Parts of Sevier, tr,tiltard, Eeaver and Piule Counties, Utah (UT649) i

No soil data avallable for thls soil survoy aroa. j

Totals for Area of tnteresl (AOt/ 1 ,358  ? 1 00-D7o

tisf)\
": Nalural Resources

ConEervat ion Service
UJeb Soil Srrrvey 2,0

National Cooperaiive S+ii liurvey
5/19/2008
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K Factor, Whole Soil*Feirtield-Nephi Area, Utah; aDd Fisltake National Forest
- Tush4r.Pavanl Division . Par{s of Sevier, Miilar.d, Beaver and piute Counties.
utah

K Factor, Whole Soil

K Factoi, Whole Soll- Suntmary by Map Unit - Falrlield-Nephi Area, Utah

Map unlt nams Ratilrg

Aquic Ustilluvenls, $aline c t a

: DdC iDorrrrardo stony loam, 2 . .15 38 2 2.8%
, to I percent stcpes I ,
GdDP Goldrun loenty ftrte sand, .1?

hunlffocky, 0 to 10
i perc€ni slopes

HdC Hiko Peak stony sandy .1S
_ loanr,4 lo g pettent

sl@es

1 4 4 0,8%

1 8 7  1 4 %

Lodar-Rock outcrop
conrplex, 30 to 70

' pelcenl slopes

[4ahasss"Melior silt
loanr,0 to 2 percenl

, 
slopos

i Pils.Dunips conrplex

Rock oulcrcp.Lodar
conlrlex, 30 to 70
rJe|lcetlt slopes

Rock outcrop-Saxby
complex, 30 to 70
percent slopes

.05 174.1

30.4

3 9 5

5 1 5 4 '

104.6

12.84/o .

2.Zo/c I

2,9o/o

38.0p/.

7.7Yc

PK

Rh,:

RnrF

wfc

XA

Water

Woodro\s silt loarn. 2 to 5 .43
pe.ceni slQpes

t _

I Xererlic Torriorthents.
: steep .

9.4

1 63.7

1,35E.2

0.84/6 ,

0 60/0

12.1%

100 0%Totnls for Area ol Interest (AOl)

Description

Erosiorr factor l( indicates tlre susceptibilily of a soil to sheet and rill erosion by
water- Factor K is one of six tactors used in the Universal Soil Loss Equation (USLE)
and lhe Revised Universal Soil Loss Equation (RUSLE) to predict lhe average
anrlual rate of soil loss by sheet and ri l l  erosion in tons per acre per year, The
es(imates are based primarily on percentage of silt, sand, and organic nlatter and
on soil slructure and saturated hydraulic conductivity (Ksat). Values of K range frorn
0.02 to 0.69. Other factors being eqrral, the higher the value, the more susceplit)le
the soil is to sheel and ri l l  erosion by water.

"Erosion factor Kw (whole soil)" indiceles the erodibil i ty of the whole soil The
es(inlates arc modified by the presence of rock fragments.

ti.st),\'= tifatural Resources
Conscrvation Servise

Web Soil Survey 2,0
Nalional Cool)erative Soil Suryey

5t1912008
Page 3 of 4



K Faclor, Wholc Soil-Fal{ietd.Nephi Area, Urah; arrd Ftshtake National Forest
. Tushar-Pavanl Dlvigioo . Fcrtr cf $eviar. Miltard, Boeverand piule Counti€g.
Utsh

Rating Options

Aggregation Method : Dominant Condition

Component Percent Cutoff: None Specitied

fib-breaft Rule: Higher

Layer Optiont Surface Layer

Natural Reso[,rces
Congerv{tion Servlc€

Welr $ol Sur.vey 2.0
Nationsl Cooperative Soil Survey

5fl9/20c8
Page 4 of 4



Precipitation Frequency Data Server Page I of4

POINT PRECIPITATION
FREQUENCY ESTIMATES
FROM NOAA ATLAS 14

Utrh t9.55658 N I l2.ltE27 W 55.!{ fccr
flm 'Pr6rprrnoFF.GqwEy At|3 of fic Unrt.d St{€. NOAA Atlar 14, Vdw t. Vcrr|m {

G :U Bosn, D Mditr, B Lh, T Prrrybo&, M Yctr, md D Rrtcy
NOAA, llarml Wadrcr Swre, Srlw Spring Muybnd, 2006

E{rE|Gd MmMly l92mt
confidence Llmits Locetion Maps I Other Info. Maps I Hclp oocs I u.s. uep I

' nas ,noFiaUon hq||Ey Btmdf 16 b$d s s Irti.l durdbn $aEt, Afl b tt Atr eo R.cl,tm h{.oat
Plaes.rchrbncdoqrnam[o0lormdohtunatbn NOTE:FolrrlNtlhgbt6rastinCo!nc.rlsobr0oarr!lats

- TIE$ precidlauon lt q|Rncl cltinat.3 d! b.$ad (rr a gtdblOrCton gtlBf ARI h tl,r Avardfa Rrcudaa hhoat
Ph8€O rahr h the dqrruntstin br trFc ntomto* NorE Fonu0irB po€nb astinrhi 0rr aco b apBa i'3 rm

* Lower bound ofthe 90olo confidence interval
Prccipitatlon Frequency Estimetes finches)
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http://hdsc.nws.noaa.gov/cgi-bin/hdsc/buildout.perl?type=pf&units=us&series=pd&statena...5/19/2008



Precipitation Frequency Data Server
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